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FIELD OF THE INVENTION 

The invention relates to polynucleotides and the polypeptides encoded by such 
polynucleotides, as well as vectors, host cells, antibodies and recombinant methods for 
producing the polypeptides and polynucleotides, as well as methods for using the same. 



The present invention is based in part on nucleic acids encoding proteins that are new 
members of the following protein families: Membrane protein/neuropilin/metalloproteinase- 
like protein-like, Fibrillin-like, KIAA1589-like, WD 40 motif-like, Opioid Bing Cell Adhesion 
Molecule-like, Triacylglycerol lipase-like, IGE Receptor Beta SubuniMike, Munc 18-like, 
Immunoglobulin-like and Type II Cytokeratin-like. More particularly, the invention relates to 
nucleic acids encoding novel polypeptides, as well as vectors, host cells, antibodies, and 
recombinant methods for producing these nucleic acids and polypeptides. 

Neuropilins play an active role in angiogenesis as they are receptors for VEGF and 
may regulate VEGF-induced angiogenesis. Neuropilins are also expressed by tumor cells and 
may play a role in tumor angiogenesis. Neuropilins also play a role in axon guidance as they 
bind to semaphorins and and in combination with plexins regulate the signal transduction 
events in neurons. Hence neuropilin-like molecules play an important role in embryonic 
development and the dedifferention events seen in cancer. These molecules probably play an 
important role in regulation of angiogenesis, cancer, development and neurological conditions. 
The MAM domain is characteristic of the extracellular region of membrane associated 
proteins such as meprin (a cell surface glycoprotein); A5 antigen (a developmentally-regulated 
cell surface protein); and receptor-like tyrosine protein phosphatase. These proteins although 
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functionally diverse; resemble receptors comprising a signal peptide, an N-terminal 
extracellular domain, a single transmembrane domain and an intracellular domain. The MAM 
domain might play a role in cell adhesion. 

Fibrillin is a very large molecule whose primary structure is now known from the 
cloning and sequencing of 10 kb of cDNA. Fibrillin is the major component of extracellular 
microfibrils and is widely distributed in connective tissue throughout the body. Mutations in 
the fibrillin- 1 (FBN1) gene, on chromosome 15q21.1, have been found to cause Marfan 
syndrome, a dominantly inherited disorder characterised by clinically variable skeletal, ocular, 
and cardiovascular abnormalities. Fibrillin- 1 mutations have also been found in several other 
related connective tissue disorders, such as severe neonatal Marfan syndrome, dominant 
ectopia lentis, familial ascending aortic aneurysm, isolated skeletal features of Marfan 
syndrome, and Shprintzen-Goldberg syndrome (PMID: 9401003, PMID: 8575254, PMID: 
7584608). 

Opioid binding cell adhesion molecules (OBCAMs) are members of the cell adhesion 
molecule family with homology to the immunoglobulin protein superfamily. OBCAMs are 
seen both in the developing nervous system as well as in the mature adult brain. They may 
play a role in neuronal outgrowth and development, probably by modulating cell-cell 
interactions. In addition, OBCAMs are known to affect the regulation and functioning of 
opioid receptors. Chronic morphine treatment downregulates the expression of at least one 
member of this family. Therefore, these proteins could mediate long-term effects on brain 
function by opioid usage and may be used as a therapeutic in that context. 

The assimilation of dietary fats into the body requires that they be digested by lipases. 
One lipase, pancreatic triglyceride lipase, is essential for the efficient digestion of dietary fats. 
Pancreatic triglyceride lipase is the archetype of the lipase gene family that includes two 
homologues of pancreatic triglyceride lipase, pancreatic lipase-related proteins 1 and 2. The 
cDNA sequences encoding pancreatic triglyceride lipase and the related proteins have been 
described. Furthermore, the tertiary structure of human pancreatic triglyceride lipase has been 
determined alone and in a complex with colipase, a pancreatic protein required for lipase 
activity in the duodenum (Lowe, Molecular mechanisms of rat and human pancreatic 
triglyceride lipases. J Nutr 127(4);549-57, 1997). 

The high-affinity receptor for immunoglobulin E, Fc epsilon RI, is found exclusively 
on mast cells and basophils. When multivalent allergens bind to the receptor-bound IgE, the 
consequent aggregation of the receptors leads to the release of mediators responsible for 
allergic symptoms. In rodents Fc epsilon RI is a tetrameric complex of non-covalently 



attached subunits: one IgE-binding alpha subunit, one beta subunit and a dimer of disulphide- 
linked gamma subunits (Blank et al., Complete structure and expression in transfected cells of 
high affinity IgE receptor. Nature 337(6203): 187-9, 1989). IgE receptors of mast cells, Fc 
epsilon RI, localize to coated pits and internalize after cross-linking. Studies have investigated 
whether any one of the receptor's four distinctive cytoplasmic domains regulates these 
phenomena. The conclusion of these studies was that no single cytoplasmic domain of the Fc 
epsilon RI uniquely controls its ligand-induced localization to coated pits and internalization 
(Mao et al., Effects of subunit mutation on the localization to coated pits and internalization of 
cross-linked IgE-receptor complexes. J Immunol 151(5):2760-74, 1993). 

Seel family proteins are regulators of diverse exocytic processes, from yeast to man. 
Three mammalian homologues, Muncl8-1, -2, and -3 have been described. The Muncl8-2 
gene comprises 19 exons whose sizes range from 50 to 158 bp. with a total gene size of 
approximately 1 1 kb. A single transcript of 2.1 kb is expressed in multiple non-neuronal 
murine tissues. Muncl8-2 has a striking resemblance to Muncl8-1 in structure despite only 
60% sequence identity, suggesting a recent gene duplication event (Agrawal et al., Gene 
structure and promoter function of murine Muncl8-2, a nonneuronal exocytic Seel homolog. 
Biochem Biophys Res Commun 276(3):8 17-22, 2000). 

SUMMARY OF THE INVENTION 

The invention is based in part upon the discovery of nucleic acid sequences encoding 
novel polypeptides. The novel nucleic acids and polypeptides are referred to herein as NOVX, 
or NOV1 , NOV2, NOV3, NOV4, NOV5, NOV6, NOV7, NOV8, NOV9 and NOV10 nucleic 
acids and polypeptides. These nucleic acids and polypeptides, as well as derivatives, 
homologs, analogs and fragments thereof, will hereinafter be collectively designated as 
"NOVX" nucleic acid or polypeptide sequences. 

In one aspect, the invention provides an isolated NOVX nucleic acid molecule 
encoding a NOVX polypeptide that includes a nucleic acid sequence that has identity to the 
nucleic acids disclosed in SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 
33, 35, 37, 39, 41, 43, 45 and 47. In some embodiments, the NOVX nucleic acid molecule 
will hybridize under stringent conditions to a nucleic acid sequence complementary to a 
nucleic acid molecule that includes a protein-coding sequence of a NOVX nucleic acid 
sequence. The invention also includes an isolated nucleic acid that encodes a NOVX 
polypeptide, or a fragment, homolog, analog or derivative thereof. For example, the nucleic 
acid can encode a polypeptide at least 80% identical to a polypeptide comprising the amino 
acid sequences of SEQ IDNOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 
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38, 40, 42, 44, 46 and 48. The nucleic acid can be, for example, a genomic DNA fragment or 
a cDNA molecule that includes the nucleic acid sequence of any of SEQ ID NOS:l, 3, 5, 7, 9, 
11, 13, 15, 17, 19,21,23,25, 27, 29,31,33,35,37, 39,41,43,45 and 47. 

Also included in the invention is an oligonucleotide, e.g., an oligonucleotide which 
includes at least 6 contiguous nucleotides of a NOVX nucleic acid {e.g., SEQ ID NOS. l, 3, 5, 
7, 9, 11, 13, 15, 17, 19,21,23,25, 27, 29,31,33,35,37, 39,41,43,45 and 47) or a 
complement of said oligonucleotide. Also included in the invention are substantially purified 
NOVX polypeptides (SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 
36, 38, 40, 42, 44, 46 and 48). In certain embodiments, the NOVX polypeptides include an 
amino acid sequence that is substantially identical to the amino acid sequence of a human 
NOVX polypeptide. 

The invention also features antibodies that immunoselectively bind to NOVX 
polypeptides, or fragments, homologs, analogs or derivatives thereof. 

In another aspect, the invention includes pharmaceutical compositions that include 
therapeutically- or prophylactically-effective amounts of a therapeutic and a pharmaceutically- 
acceptable carrier. The therapeutic can be, e.g., a NOVX nucleic acid, a NOVX polypeptide, 
or an antibody specific for a NOVX polypeptide. In a further aspect, the invention includes, in 
one or more containers, a therapeutically- or prophylactically-effective amount of this 
pharmaceutical composition. 

In a further aspect, the invention includes a method of producing a polypeptide by 
culturing a cell that includes a NOVX nucleic acid, under conditions allowing for expression 
of the NOVX polypeptide encoded by the DNA. If desired, the NOVX polypeptide can then 
be recovered. 

In another aspect, the invention includes a method of detecting the presence of a 
NOVX polypeptide in a sample. In the method, a sample is contacted with a compound that 
selectively binds to the polypeptide under conditions allowing for formation of a complex 
between the polypeptide and the compound. The complex is detected, if present, thereby 
identifying the NOVX polypeptide within the sample. 

The invention also includes methods to identify specific cell or tissue types based on 
their expression of a NOVX. 

Also included in the invention is a method of detecting the presence of a NOVX 
nucleic acid molecule in a sample by contacting the sample with a NOVX nucleic acid probe 
or primer, and detecting whether the nucleic acid probe or primer bound to a NOVX nucleic 
acid molecule in the sample. 



In a further aspect, the invention provides a method for modulating the activity of a 
NOVX polypeptide by contacting a cell sample that includes the NOVX polypeptide with a 
compound that binds to the NOVX polypeptide in an amount sufficient to modulate the 
activity of said polypeptide. The compound can be, e.g., a small molecule, such as a nucleic 
acid, peptide, polypeptide, peptidomimetic, carbohydrate, lipid or other organic (carbon 
containing) or inorganic molecule, as further described herein. 

Also within the scope of the invention is the use of a therapeutic in the manufacture of 
a medicament for treating or preventing disorders or syndromes including, e.g., trauma, 
regeneration (in vitro and in vivo), viral/bacterial/parasitic infections, Von Hippel-Lindau 
(VHL) syndrome, Alzheimer's disease, stroke, Tuberous sclerosis, hypercalcemia, Parkinson's 
disease, Huntington's disease, Cerebral palsy, Epilepsy, Lesch-Nyhan syndrome, Multiple 
sclerosis, Ataxia-telangiectasia, Leukodystrophies, behavioral disorders, addiction, anxiety, 
pain, actinic keratosis, acne, hair growth diseases, allopecia, pigmentation disorders, endocrine 
disorders, connective tissue disorders, such as severe neonatal Marfan syndrome, dominant 
ectopia lentis, familial ascending aortic aneurysm, isolated skeletal features of Marfan 
syndrome, Shprintzen-Goldberg syndrome, genodermatoses, contractual arachnodactyly, 
inflammatory disorders such as osteo- and rheumatoid-arthritis, inflammatory bowel disease, 
Crohn's disease; immunological disorders, AIDS; cancers including but not limited to lung 
cancer, colon cancer, Neoplasm; adenocarcinoma; lymphoma; prostate cancer; uterus cancer, 
leukemia or pancreatic cancer; blood disorders; asthma; psoriasis; vascular disorders, 
hypertension, skin disorders, renal disorders including Alport syndrome, immunological 
disorders, tissue injury, fibrosis disorders, bone diseases, Ehlers-Danlos syndrome type VI, 
VII, type IV, S-linked cutis laxa and Ehlers-Danlos syndrome type V, osteogenesis imperfecta, 
Neurologic diseases, Brain and/or autoimmune disorders like encephalomyelitis, 
neurodegenerative disorders, immune disorders, hematopoietic disorders, muscle disorders, 
inflammation and wound repair, bacterial, fungal, protozoal and viral infections (particularly 
infections caused by HIV-1 or HIV-2), pain, acute heart failure, hypotension, hypertension, 
urinary retention, osteoporosis, Treatment of Albright Hereditary Ostoeodystrophy, angina 
pectoris, myocardial infarction, ulcers, benign prostatic hypertrophy, arthrogryposis multiplex 
congenita, osteogenesis imperfecta, keratoconus, scoliosis, duodenal atresia, esophageal 
atresia, intestinal malrotation, Pancreatitis, Obesity Systemic lupus erythematosus, 
Autoimmune disease, Emphysema, Scleroderma, allergy, ARDS, Neuroprotection, Fertility 
Myasthenia gravis, Diabetes, obesity, Growth and reproductive disorders Hemophilia, 
Hypercoagulation, Idiopathic thrombocytopenic purpura , Immunodeficiencies, Graft vesus 



host, Adrenoleukodystrophy , Congenital Adrenal Hyperplasia, Endometriosis, Xerostomia, 
Ulcers, Cirrhosis, Transplantation, Diverticular disease, Hirschsprung's disease, Appendicitis, 
Arthritis, Ankylosing spondylitis, Tendinitis, Renal artery stenosis, Interstitial nephritis, 
Glomerulonephritis, Polycystic kidney disease, erythematosus, Renal tubular acidosis, IgA 
nephropathy, anorexia, bulimia, psychotic disorders, including anxiety, schizophrenia, manic 
depression, delirium, dementia, severe mental retardation and dyskinesias, such as 
Huntington's disease and/or other pathologies and disorders of the like. 

The therapeutic can be, e.g., a NOVX nucleic acid, a NOVX polypeptide, or a NOVX- 
specific antibody, or biologically-active derivatives or fragments thereof. 

For example, the compositions of the present invention will have efficacy for treatment 
of patients suffering from the diseases and disorders disclosed above and/or other pathologies 
and disorders of the like. The polypeptides can be used as immunogens to produce antibodies 
specific for the invention, and as vaccines. They can also be used to screen for potential 
agonist and antagonist compounds. For example, a cDNA encoding NOVX may be useful in 
gene therapy, and NOVX may be useful when administered to a subject in need thereof. By 
way of non-limiting example, the compositions of the present invention will have efficacy for 
treatment of patients suffering from the diseases and disorders disclosed above and/or other 
pathologies and disorders of the like. 

The invention further includes a method for screening for a modulator of disorders or 
syndromes including, e.g., the diseases and disorders disclosed above and/or other pathologies 
and disorders of the like. The method includes contacting a test compound with a NOVX 
polypeptide and determining if the test compound binds to said NOVX polypeptide. Binding 
of the test compound to the NOVX polypeptide indicates the test compound is a modulator of 
activity, or of latency or predisposition to the aforementioned disorders or syndromes. 

Also within the scope of the invention is a method for screening for a modulator of 
activity, or of latency or predisposition to disorders or syndromes including, e.g., the diseases 
and disorders disclosed above and/or other pathologies and disorders of the like by 
administering a test compound to a test animal at increased risk for the aforementioned 
disorders or syndromes. The test animal expresses a recombinant polypeptide encoded by a 
NOVX nucleic acid. Expression or activity of NOVX polypeptide is then measured in the test 
animal, as is expression or activity of the protein in a control animal which recombinantly- 
expresses NOVX polypeptide and is not at increased risk for the disorder or syndrome. Next, 
the expression of NOVX polypeptide in both the test animal and the control animal is 
compared. A change in the activity of NOVX polypeptide in the test animal relative to the 
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control animal indicates the test compound is a modulator of latency of the disorder or 
syndrome. 

In yet another aspect, the invention includes a method for determining the presence of 
or predisposition to a disease associated with altered levels of a NOVX polypeptide, a NOVX 
nucleic acid, or both, in a subject (e.g., a human subject). The method includes measuring the 
amount of the NOVX polypeptide in a test sample from the subject and comparing the amount 
of the polypeptide in the test sample to the amount of the NOVX polypeptide present in a 
control sample. An alteration in the level of the NOVX polypeptide in the test sample as 
compared to the control sample indicates the presence of or predisposition to a disease in the 
subject. Preferably, the predisposition includes, e.g., the diseases and disorders disclosed 
above and/or other pathologies and disorders of the like. Also, the expression levels of the new 
polypeptides of the invention can be used in a method to screen for various cancers as well as 
to determine the stage of cancers. 

In a further aspect, the invention includes a method of treating or preventing a 
pathological condition associated with a disorder in a mammal by administering to the subject 
a NOVX polypeptide, a NOVX nucleic acid, or a NOVX-specific antibody to a subject (e.g., a 
human subject), in an amount sufficient to alleviate or prevent the pathological condition. In 
preferred embodiments, the disorder, includes, e.g., the diseases and disorders disclosed above 
and/or other pathologies and disorders of the like. 

In yet another aspect, the invention can be used in a method to identity the cellular 
receptors and downstream effectors of the invention by any one of a number of techniques 
commonly employed in the art. These include but are not limited to the two-hybrid system, 
affinity purification, co-precipitation with antibodies or other specific-interacting molecules. 

NOVX nucleic acids and polypeptides are further useful in the generation of antibodies 
that bind immuno-specifically to the novel NOVX substances for use in therapeutic or 
diagnostic methods. These NOVX antibodies may be generated according to methods known 
in the art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX 
Antibodies" section below. The disclosed NOVX proteins have multiple hydrophilic regions, 
each of which can be used as an immunogen. These NOVX proteins can be used in assay 
systems for functional analysis of various human disorders, which will help in understanding 
of pathology of the disease and development of new drug targets for various disorders. 

The NOVX nucleic acids and proteins identified here may be useful in potential 
therapeutic applications implicated in (but not limited to) various pathologies and disorders as 
indicated below. The potential therapeutic applications for this invention include, but are not 



limited to: protein therapeutic, small molecule drug target, antibody target (therapeutic, 
diagnostic, drug targeting/cytotoxic antibody), diagnostic and/or prognostic marker, gene 
therapy (gene delivery/gene ablation), research tools, tissue regeneration in vivo and in vitro of 
all tissues and cell types composing (but not limited to) those defined here. 

Unless otherwise defined, all technical and scientific terms used herein have the same 
meaning as commonly understood by one of ordinary skill in the art to which this invention 
belongs. Although methods and materials similar or equivalent to those described herein can 
be used in the practice or testing of the present invention, suitable methods and materials are 
described below. All publications, patent applications, patents, and other references 
mentioned herein are incorporated by reference in their entirety. In the case of conflict, the 
present specification, including definitions, will control In addition, the materials, methods, 
and examples are illustrative only and not intended to be limiting. 

Other features and advantages of the invention will be apparent from the following 
detailed description and claims. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides novel nucleotides and polypeptides encoded thereby. 
Included in the invention are the novel nucleic acid sequences and their encoded polypeptides. 
The sequences are collectively referred to herein as "NOVX nucleic acids M or "NOVX 
polynucleotides" and the corresponding encoded polypeptides are referred to as "NOVX 
polypeptides" or "NOVX proteins." Unless indicated otherwise, "NOVX" is meant to refer to 
any of the novel sequences disclosed herein. Table A provides a summary of the NOVX 
nucleic acids and their encoded polypeptides. 



TABLE A. Sequences and Corresponding SEQ ID Numbers 



NOVX 
Assignment 


Internal Identification 


SEQ ID 

NO 
(nucleic 

acid) 


SEQ ID NO 
(polypeptide) 


Homology 


la 


SC40376139 


1 


2 


Membrane Protein/ 
Neuropilih/Metalloproteinase-like 


lb 


CG55014-02 


3 


4 


Membrane Protein/ 
Neuropilin/Metalloproteinase-Iike 


2a 


GMAC022146_A 


5 


6 


Fibrillin-like 


2b 


153568997 


7 


8 


Fibrillin-like 


2c 


CG88987-01 


9 


10 


Fibrillin-like 


2d 


CG88987-02 


11 


12 


Fibrillin-like 


2e 


CG88987-03 


13 


14 


Fibrillin-like 


2f 


CG88987-05 


15 


16 


Fibrillin-like 


3 


GSAL442663.1 A 


17 


18 


KIAA1589-like 


4 


GSAL442663.1_B 


19 


20 


WD 40 motif-like 


5a 


139785504 


21 


22 


Opioid BingCell Adhesion 
molecule-like 
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5b 


1 39785 504_dal 


23 


24 


Opioid Bing Cell Adhesion 
molecule-like 


5c 


CG5 1027-03 


25 


26 


Opioid Bing Cell Adhesion 
molecule-like 


5d 


CG5 1027-05 


27 


28 


Opioid Bing Cell Adhesion 
molecule-like 


6a 


SCI 22982 104_A 


29 


30 


Triacyl glycerol lipase- like 


6b 


CG5 8608-02 


31 


32 


Triacylglycerol lipase-like 


7a 


SC126624027_A 


33 


34 


IGE Receptor Beta Subunit-like 


7b 


CG55760-02 


35 


36 


IGE Receptor Beta Subunit-like 


8 


SC138745558 A 


37 


38 


Munc 18-1 ike 


9a 


SC138673511_A 


39 


40 


Immunoglobulin-like 


9b 


CGI 06625-02 


41 


42 


Immunoglobulin- like 


10a 


GSAC055715.12_D 


43 


44 


Type II Cytokeratin-like 


10b 


GSAC055715_C 


45 


46 


Type II Cytokeratin-like 


10c 


GSAC055715_B 


47 


48 


Type II Cytokeratin-like 



NOVX nucleic acids and their encoded polypeptides are usefiil in a variety of 
applications and contexts. The various NOVX nucleic acids and polypeptides according to the 
invention are useful as novel members of the protein families according to the presence of 
domains and sequence relatedness to previously described proteins. Additionally, NOVX 
nucleic acids and polypeptides can also be used to identify proteins that are members of the 
family to which the NOVX polypeptides belong. 

NOV1 is homologous to a Membrane Protein/ Neuropilin/Metalloproteinase-like 
family of proteins. Thus, the NOV1 nucleic acids, polypeptides, antibodies and related 
compounds according to the invention will be useful in therapeutic and diagnostic applications 
implicated in, for example; cancer, trauma, regeneration (in vitro and in vivo), 
viral/bacterial/parasitic infections, Von Hippel-Lindau (VHL) syndrome , Alzheimer's disease, 
stroke, Parkinson's disease, Huntington's disease, Cerebral palsy, Multiple sclerosis, hair 
growth diseases, endocrine disorders and/or other pathologies/disorders. 

NOV2 is homologous to a Fibrillin-like family of proteins. Thus NOV2 nucleic acids, 
polypeptides, antibodies and related compounds according to the invention will be useful in 
therapeutic and diagnostic applications implicated in, for example; connective tissue disorders, 
such as severe neonatal Marfan syndrome, Marfan syndrome, inflammatory disorders such as 
osteo- and rheumatoid-arthritis, inflammatory bowel disease, Crohn's disease; immunological 
disorders, AIDS; cancers including but not limited to lung cancer, colon cancer, Neoplasm; 
adenocarcinoma; lymphoma; prostate cancer; uterus cancer, leukemia or pancreatic cancer; 
Neurologic diseases, neurodegenerative disorders, Alzheimer's Disease, Parkinson's Disorder, 
immune disorders, inflammation, Parkinson's disease, osteoporosis, multiple sclerosis; angina 
pectoris, myocardial infarction, benign prostatic and/or other pathologies/disorders. 



NOV3 is homologous to a family of KIAA1589-like proteins. Thus, the NOV3 nucleic 
acids and polypeptides, antibodies and related compounds according to the invention will be 
useful in therapeutic and diagnostic applications implicated in, for example: inflammatory 
disorders such as osteo- and rheumatoid-arthritis, inflammatory bowel disease; immunological 
disorders, AIDS; cancers including but not limited to lung cancer, colon cancer, leukemia or 
pancreatic cancer.; skin disorders, Neurologic diseases, neurodegenerative disorders, 
Alzheimer's Disease, Parkinson's Disorder, immune disorders, and hematopoietic disorders, 
endocrine diseases, muscle disorders, inflammation and wound repair; multiple sclerosis; 
angina pectoris, myocardial infarction, ulcers, benign prostatic hypertrophy and/or other 
pathologies/disorders. 

NOV4 is homologous to the WD 40 motif-like family of proteins. Thus, NOV4 nucleic 
acids, polypeptides^ antibodies and related compounds according to the invention will be 
useful in therapeutic and diagnostic applications implicated, for example; cancer, Diabetes, 
Von Hippel-Lindau (VHL) syndrome, Obesity Systemic lupus erythematosus , Autoimmune 
disease, Asthma, Von Hippel-Lindau (VHL) syndrome , Alzheimer's disease, Stroke, 
Parkinson's disease, Huntington's disease, Cerebral palsy, Epilepsy, Lesch-Nyhan syndrome, 
Multiple sclerosis, Neuroprotection Fertility Myasthenia gravis, Neuroprotection Endocrine 
dysfunctions, obesity, Immunodeficiencies, Graft vesus host and/or other 
pathologies/disorders. 

NOV5 is homologous to the Opioid Bing Cell Adhesion Molecule-like protein family. 
Thus NOV5 nucleic acids, polypeptides, antibodies and related compounds according to the 
invention will be useful in therapeutic and diagnostic applications implicated in, for example: 
Von Hippel-Lindau (VHL) syndrome, Alzheimer's disease, stroke, tuberous sclerosis, 
hypercalcemia, Parkinson's disease, Huntington's disease, cerebral palsy, epilepsy, Lesch- 
Nyhan syndrome, multiple sclerosis, ataxia-telangiectasia, leukodystrophies, behavioral 
disorders, addiction, anxiety, pain, neurodegeneration and/or other pathologies/disorders. 

NOV6 is homologous to the Triacylglycerol lipase-like family of proteins. Thus NOV6 
nucleic acids, polypeptides, antibodies and related compounds according to the invention will 
be useful in therapeutic and diagnostic applications implicated in, for example: Diabetes, Von 
Hippel-Lindau (VHL) syndrome, Obesity, Von Hippel-Lindau (VHL) syndrome, 
Transplantation, Inflammatory bowel disease, Arthritis, Alzheimer's disease, Stroke, 
Parkinson's disease, Huntington's disease, Endocrine dysfunctions, Diabetes, Growth and 
reproductive disorders, Multiple sclerosis, Autoimmune disease, Acne, Hair growth, allopecia, 
Hypercalcemia, Lesch-Nyhan syndrome and/or other pathologies/disorders. 



10 



N0V7 is homologous to members of the IGE Receptor Beta Subunit-like family of 
proteins. Thus, the NOV7 nucleic acids, polypeptides, antibodies and related compounds 
according to the invention will be useful in therapeutic and diagnostic applications implicated 
in, for example; inflammatory disorders such as osteo- and rheumatoid-arthritis, inflammatory 
bowel disease, AIDS; cancers including but not limited to lung cancer, colon cancer, leukemia 
or pancreatic cancer.; asthma; psoriasis; skin disorders, renal disorders immunological 
disorders, bone diseases, neurodegenerative disorders, Alzheimer's Disease, Parkinson's 
Disorder, endocrine diseases, muscle disorders, wound repair, bacterial, fungal, protozoal and 
viral infections (particularly infections caused by HIV-1 or HIV-2), anorexia, bulimia, asthma, 
osteoporosis, multiple sclerosis; benign prostatic hypertrophy, schizophrenia, manic 
depression, delirium, dementia, severe mental retardation and dyskinesias, such as 
Huntington's disease, Gilles de la Tourette syndrome and/or other pathologies/disorders. 

NOV8 is homologous to the Munc 18-like family of proteins. Thus, NOV8 nucleic 
acids and polypeptides, antibodies and related compounds according to the invention will be 
useful in therapeutic and diagnostic applications implicated in, for example; inflammatory 
disorders such as osteo- and rheumatoid-arthritis, inflammatory bowel disease, Crohn's 
disease; immunological disorders, AIDS; cancers including but not limited to lung cancer, 
colon cancer, leukemia or pancreatic cancer.; psoriasis; neurodegenerative disorders, 
Alzheimer's Disease, Parkinson's Disorder, immune disorders, hematopoietic disorders, 
endocrine diseases, muscle disorders, wound repair, bacterial, fungal, protozoal and viral 
infections (particularly infections caused by HIV-1 or HIV-2), Parkinson's disease, acute heart 
failure, hypotension, hypertension, osteoporosis, multiple sclerosis; angina pectoris, 
myocardial infarction, psychotic and neurological disorders, including anxiety, schizophrenia, 
manic depression, delirium, dementia, severe mental retardation and dyskinesias, such as 
Huntington's disease, Gilles de la Tourette syndrome and/or other pathologies/disorders. 

NOV9 is homologous to members of the Immunoglobulin-like family of proteins. 
Thus, the NOV9 nucleic acids, polypeptides, antibodies and related compounds according to 
the invention will be useful in therapeutic and diagnostic applications implicated in, for 
example; inflammatory disorders such as osteo- and rheumatoid-arthritis, inflammatory bowel 
disease, Crohn's disease; immunological disorders, AIDS; cancers including but not limited to 
lung cancer, colon cancer, leukemia or pancreatic cancer.; psoriasis; neurodegenerative 
disorders, Alzheimer's Disease, Parkinson's Disorder, immune disorders, hematopoietic 
disorders, endocrine diseases, muscle disorders, wound repair, bacterial, fungal, protozoal and 
viral infections (particularly infections caused by HIV-1 or HIV-2), Parkinson's disease, acute 
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heart failure, hypotension, hypertension, osteoporosis, multiple sclerosis; angina pectoris, 
myocardial infarction, psychotic and neurological disorders, including anxiety, schizophrenia, 
manic depression, delirium, dementia, severe mental retardation and dyskinesias, such as 
Huntington's disease, Gilles de la Tourette syndrome and/or other pathologies/disorders. 

NOV 10 is homologous to members of the Type II Cytokeratin-like family of proteins. 
Thus, the NOV 10 nucleic acids, polypeptides, antibodies and related compounds according to 
the invention will be useful in therapeutic and diagnostic applications implicated in, for 
example; inflammatory and infectious diseases such as AIDS; Neurologic diseases, 
neurodegenerative disorders, Alzheimer's Disease, Parkinson's Disorder, immune disorders, 
and hematopoietic disorders, endocrine diseases, muscle disorders, wound repair, bacterial, 
fungal, protozoal and viral infections (particularly infections caused by HIV-1 or HIV-2), pain, 
cancer (including but not limited to Neoplasm; adenocarcinoma; lymphoma; prostate cancer; 
uterus cancer), anorexia, bulimia, asthma, acute heart failure, hypotension, hypertension, 
urinary retention, osteoporosis, Crohn's disease; multiple sclerosis; and Treatment of Albright 
Hereditary Ostoeodystrophy, angina pectoris, myocardial infarction, ulcers, asthma, allergies, 
benign prostatic hypertrophy, and psychotic and neurological disorders, including anxiety, 
schizophrenia, manic depression, delirium, dementia, severe mental retardation and 
dyskinesias, such as Huntington's disease and/or other pathologies/disorders. 

The NOVX nucleic acids and polypeptides can also be used to screen for molecules, 
which inhibit or enhance NOVX activity or function. Specifically, the nucleic acids and 
polypeptides according to the invention may be used as targets for the identification of small 
molecules that modulate or inhibit, e.g., neurogenesis, cell differentiation, cell proliferation, 
hematopoiesis, wound healing and angiogenesis. 

Additional utilities for the NOVX nucleic acids and polypeptides according to the 
invention are disclosed herein. 

NOV1 

NOV1 includes two novel Membrane protein/neuropilin/metalloproteinase-like 
proteins disclosed below. The disclosed proteins have been named NOV la and NOV lb. 

NOVla 

A disclosed NOVla nucleic acid of 1668 nucleotides (also referred to as SC40376139) 
encoding a novel Membrane protein/neuropilin/metalloproteinase-like protein is shown in 
Table 1 A. An open reading frame was identified beginning with an ATG initiation codon at 
nucleotides 7-9 and ending with a TGA codon at nucleotides 1453-1455. Putative 
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untranslated regions upstream from the initiation codon and downstream from the termination 
codon are underlined in Table 1 A, and the start and stop codons are in bold letters. 



Table 1A. NOVla Nucleotide Sequence (SEQ ID NO:l). 



GGATCAA TQCAAATGGAGAGTTATGATGGAACACTGAGGATTGTGAATGTATCTAGGGAAATGTCAGGAATGTACAGATGT 
CAGACCAGCCAATACAATGGATTTAACGTGAAACCAAGGGAAGCCTTGGTGCAGCTCATCGTTCAGTATCCCCCTGCAGTG 
GAACCAGCATTCTTGGAAATCCGGCAAGGACAGGATCGAAGTGTCACTATGAGTTGCAGAGTACTGAGAGCCTATCCAATA 
CGGGTGCTGACCTATGAGTGGCGCTTGGGCAATAAATTATTACGGACGGGTCAATTTGACTCTCAGGAATACACAGAGTAC 
GCTGTGAAGAGTCTTTCCAATGAAAACTATGGGGTTTATAACTGTAGCATCATAAATGAAGCTGGAGCTGGGAGATGCAGC 
TTTCTTGTTACAGGTGGAAAGGCCTATGCTCCAGAATTCTATTATGATACCTACAATCCAGTATGGCAGAACAGACACCGT 
GTTTATTCTTACAGTCTACAGTGGACACAGATGAATCCTGATGCAGTGGATCGGATTGTTGCATACCGGTTGGGCATCAGG 
CAGGCTGGACAGCAGCGCTGGTGGGAGCAGGAGATTAAAATAAATGGGAATATTCAAAAGGGAGAATTAATTACATATAAC 
TTGACAGAGCTAATTAAACCAGAAGCTTATGAAGTCCGACTGACTCCTCTCACCAAATTTGGTGAAGGAGATTCAACAATT 
CGTGTGATCAAATATAGTCCTGTAAATCCTCATTTGAGTGAATTTCATTGTGGATTTGAAGATGGTAATATTTGTTTGTTC 
ACTCAAGATGATACAGATAATTTTGACTGGACAAAGCAAAGTACAGCAACAAGAAATACAAAATATACTCCTAATACAGGA 
CCTAATGCTGACCGTAGTGGCTCCAAAGAAGGTTTTTATATGTACATTGAGACATCACGACCCAGATTGGAAGGCGAAAAG 
GCTCGACTTCTCAGCCCTGTTTTCAGCATAGCTCCAGCCCTGTTTTCAGCAAGACTTCTCAGCCCTGTTTTCAGCATAGCT 
CCCAAAAACCCTTATGGACCCACAAACACTGCATATTGTTTCAGCTTCTTTTATCACATGTATGGACAACATATAGGTGTC 
TTAAATGTTTATCTACGTTTGAAAGGGCAAACAACAA 

TGGAATGAGGCTCATGTTAATATATACCCAATTACTTCATTTCAGCTCATTTTTGAAGGTATCCGAGGTCCTGGAATAGAA 
GGTGACATTGCTATTGATGATGTATCAATTGC^GAAGGAGAATGTGCAAAACAAGACCTAGCAACTAAGAATTCCGTTGAT 
GGTGCTGTTGGGATTTTGGTTCATATATGGCTTTTTCCCATTATCGTCCTCATCTCTATCTTAAGTCCTCGAAGGTGA CCT 
TATCCTGGCAGAGGCTATAAAAGATTCACCAGGCACTGGCATGAAGAAAGAGTCTTTGTAAATGGACATTGAACAAACAAA 
CTACCAAAGATTCCTCCACTGACTACTGACTCAAAAATAAAATAATAAAAACAAATTTTTTTAAGCACTGGGGATAAAAAG 
ACATCATGGAAGTATAACTTATTCAGACTAAACATAAAGATAATCTGA 



The NOVla nucleic acid sequence maps to chromosome 14 and has 1030 of 1 128 
bases (91%) identical to a Macaca fascicularis brain mRNA (gb:GENBANK- 
ID:AB047834|acc:AB047834.1) (E = 3.2e" 201 ). Similiarity information was assessed using 
public nucleotide databases including all GenBank databases and the GeneSeq patent 
database. Chromosome information was assigned using OMIM and the electronic northern 
tool from Curatools to derive the the chromosomal mapping of the SeqCalling assemblies, 
Genomic clones, and/or EST sequences that were included in the invention. 

In all BLAST alignments herein, the "E-value" or "Expect" value is a numeric 
indication of the probability that the aligned sequences could have achieved their similarity to 
the BLAST query sequence by chance alone, within the database that was searched. For 
example, the probability that the subject ("Sbjct") retrieved from the NOVla BLAST analysis, 
e.g., Macaca fascicularis brain mRNA, matched the Query NOVla sequence purely by chance 

20 i 

is 3.2e" . The Expect value (E) is a parameter that describes the number of hits one can 
"expect" to see just by chance when searching a database of a particular size. It decreases 
exponentially with the Score (S) that is assigned to a match between two sequences. 
Essentially, the E value describes the random background noise that exists for matches 
between sequences. 

The Expect value is used as a convenient way to create a significance threshold for 

reporting results. The default value used for blasting is typically set to 0.0001. In BLAST 2.0, 

the Expect value is also used instead of the P value (probability) to report the significance of 
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matches. For example, an E value of one assigned to a hit can be interpreted as meaning that 
in a database of the current size one might expect to see one match with a similar score simply 
by chance. An E value of zero means that one would not expect to see any matches with a 
similar score simply by chance. See, e.g., 

http://www.ncbi.nlm.nih.gov/Education/BLASTinfo/. Occasionally, a string of X's or N's 
will result from a BLAST search. This is a result of automatic filtering of the query for low- 
complexity sequence that is performed to prevent artifactual hits. The filter substitutes any 
low-complexity sequence that it finds with the letter "N" in nucleotide sequence (e.g., 
"NNNNNNNN") or the letter "X" in protein sequences (e.g., "XXX")- Low-complexity 
regions can result in high scores that reflect compositional bias rather than significant position- 
by-position alignment. Wootton and Federhen, Methods Enzymol 266:554-571, 1996. 

The disclosed NOV la polypeptide (SEQ ID NO:2) encoded by SEQ ID NO: 1 has 482 
amino acid residues and is presented in Table IB using the one-letter amino acid code. Signal 
P, Psort and/or Hydropathy results predict that NOVla does not contain a signal peptide and is 
likely to be localized to the plasma membrane with a certainty of 0.7000. 

Table IB. Encoded NOVla protein sequence (SEQ ID NO:2). 

MQMESYDGTLRIVNVSREMSGMYRCQTSQYNGFNVKPREALVQLIVQYPPAVEPAFLEIRQGQDRSVTMSCRVLRAYPIRV 
LTYEWRLGNKLLRTGQFDSQEYTEYAVKSLSNENYGVYNCSIINEAGAGRCSFLVTGGKAYAPEFYYDTYNPVWQNRHRVY 
SYSLQWTQMNPDAVDRI VAYRLGI RQAGQQRWWEQE I KINGNIQKGEL ITYNLTEL I KPEAYEVRLTPLTKFGEGDST I RV 
IKYSPVNPHLSEFHCGFEDGNICLFTQDDTDNFDWTKQSTATRNTKYTPNTGPNADRSGSKEGFYMYIETSRPRLEGEKAR 
LLSPVFSIAPALFSARLLSPVFSIAPKNPYGPTNTAYCFSFFYHMYGQHIGVLNVYLRLKGQTTIENPLWSSSGNKGQRWN 
EAHVN I Y P I TS FQL I FEG I RG PG I EGD I A I DP VS I AEGECAKQDLAT KNS VDGA VG I L VH IWLFPIIVLISILS PRR 

The NOVla amino acid sequence has 445 of 464 amino acid residues (95%) identical 
to, and 445 of 464 amino acid residues (95%) similar to, a Macacafascicularis 448 amino 
acid residue hypothetical 51.2 kda protein (ptnr:TREMBLNEW-ACC:BAB 1 2260) (E = 1 .Oe" 
241 ). The NOVla amino acid sequence also has 71 of 197 amino acid residues (36%) identical 
to, and 108 of 197 amino acid residues (55%) similar to, nXenopus laevis 928 amino acid 
residue neuropilin-1 precursor protein (ptnr:SWISSNEW-ACC:P28824) (E = l.Oe 17 ). 

NOVla is predicted to be expressed in brain tissues because of the expression pattern 
of a closely related Macaca fascicularis brain cDNA, clone:QccE-16296 homolog 
(GENBANK-ID: gb:GENBANK-ID:AB047834|acc:AB047834.1). 

NOVlb 

A disclosed NOVlb nucleic acid of 1608 nucleotides (also referred to as CG55014-02) 
encoding a novel Membrane protein/neuropilin/metalloproteinase-like protein is shown in 
Table 1C. An open reading frame was identified beginning with an ATG initiation codon at 
nucleotides 6-8 and ending with a TGA codon at nucleotides 1404-1406. Putative 
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untranslated regions upstream from the initiation codon and downstream from the termination 
codon are underlined in Table 1C, and the start and stop codons are in bold letters. 



Table 1C. NOVlb Nucleotide Sequence (SEQ ID NO:3). 



GATCA ATQCAAATGGAGAGTTATGATGGAACACTGAGGATTGTGAATGTATCTAGGGAAATGTCAGGAATGTACAGATGTC 
AGACCAGCCAATACAATGGATTTAACGTGAAACCAAGGGAAGCCTTGGTGCAGCTCATCGTTCAGTATCCCCCTGCAGTGG 
AACCAGCATTCTTGGAAATCCGGCAAGGACAGGATCGAAGTGTCACTATGAGTTGCAGAGTACTGAGAGCCTATCCAATAC 
GGGTGCTGACCTATGAGTGGCGCTTGGGCAATAAATTATTACGGACGGGTCAATTTGACTCTCAGGAATACACAGAGTACG 
CTGTGAAGAGTCTTTCCAATGAAAACTATGGGGTTTATAACTGTAGCATCATAAATGAAGCTGGAGCTGGGAGATGCAGCT 
TTCTTGTTACAGGAAAGGCCTATGCTCCAGAATTCTATTATGATACCTACAATCCAGTATGGCAGAACAGACACCGTGTTT 
ATTCTTACAGTCTACAGTGGACACAGATGAATCCTGATGCAGTGGATCGGATTGTTGCATACCGGTTGGGCATCAGGCAGG 
CTGGACAGCAGCGCTGGTGGGAGCAGGAGATTAAAATAAATGGGAATATTCAAAAGGGAGAATTAATTACATATAACTTGA 
CAGAGCTAATTAAACCAGAAGCTTATGAAGTCCGACTGACTCCTCTCACCAAATTTGGTGAAGGAGATTCAACAATTCGTG 
TGATCAAATATAGTGCTCCTGTAAATCCTCATTTGAGAGAATTTCATTGTGGATTTGAAGATGGTAATATTTGTTTGTTCA 
CTCAAGATGATACAGATAATTTTGACTGGAOUWVGCAAAGTACAGC^CAAGAAATACAAAATATACTCCTAATACAGGAC 
CTAATGCTGACCGTAGTGGCTCCAAAGAAGGTTTTTATATGTACATTGAGACATCACGACCCAGATTGGAAGGCGAAAAGG 
CTCGACTTCTCAGCCCTGTTTTCAGCATAGCTCCCAAAAACCCTTATGGACCCACAAACACTGCATATTGTTTCAGCTTCT 
TTTATCACATGTATGGACAACATATAGGTGTCTTAAATGTTTATCTACGTTTGAAAGGGCAAACAACAATAGAGAATCCAC 
TGTGGTCTTCAAGTGGGAATAAAGGACIAAAGATGGAATGAGGCTCATGTTAATATATACCCAATTACTTCATTTCAGCTCA 
TTTT TGAAGGTAT CCGAGGT CCTGGAATAGAAGGTG ACATTGCTATTGATGATGT AT CAATTGCAGAAGGAGAATGTG CAA 
AACAAGACCTAGCAACTAAGAATTCCGTTGATGGTGCTGTTGGGATTTTGGTTCATATATGGCTTTTTCCCATTATCGTCC 
TCACCTCTATCTTAAGTCCTCGAAGGTG ACCTTATCCTGGCAGAGGCTATAAAAGATTCACCAGGCACTGGCATGAAGAAA 
GAGTCTTTGTAAATGGACATTGAACAAACAAACTACCAAAGATTCCTCCACTGACTACTGACTCAAAAATAAAATAATAAA 
AACAAATTTTTTTAAGCACTGGGGATAAAAAGACATCATGGAAGTATAACTTATTCAGACTAAACATAA 



The NOVlb nucleic acid sequence has 1538 of 1557 bases (98%) identical to a 
Macacafascicularis brain mRNA (gb:GENBANK-ID:AB047834|acc:AB047834.1) (E = 0.0). 

The disclosed NOVlb polypeptide (SEQ ID NO:4) encoded by SEQ ID NO:3 has 466 
amino acid residues and is presented in Table ID using the one-letter amino acid code. Signal 
P, Psort and/or Hydropathy results predict that NOVlb does not contain a signal peptide and is 
likely to be localized to the plasma membrane with a certainty of 0.7000. 



Table ID. Encoded NOVlb protein sequence (SEQ ID NO:4). 



MQMES YDGTLRI VNVSREMSGMYRCQTSQYNGFNVKPREALVQL, I VQYPPAVE PAFLE I RQGQDRS VTMSCRVLRAYP I RV 
LT YE WRLGNKLLRTGQ FD SQE YTE YAVKS L SNE NYG VYNCS I INEAGAGRCS FLVTGKAYAPEFYYDTYNPVWQNRHRVYS 
YSLQWTQMNPDAVDRI VAYRLGI RQAGQQRWWEQE I KI NGNIQKGELI TYNLTELI KPEAYEVRLTPLTKFGEGDSTI RVI 
KYSAPVNPHLREFHCGFEDGNICLFTQDDTDNFDWTKQSTATRNTKYTPNTGPNADRSGSKEGFYMYIETSRPRLEGEKAR 
LLSPVFSIAPKNPYGPTNTAYCFSFFYHMYGQHIGVLNVYLRLKGQTTIENPLWSSSGNKGQRWNEAHVNIYPITSFQLIF 
EGIRGPGI EGDI AIDDVS I AEGECAKQDLATKNS VDGAVG I LVH I WLFPI I VLTS I LSPRR 



The NOVlb amino acid sequence has 446 of 448 amino acid residues (99%) identical 
to, and 446 of 448 amino acid residues (99%) similar to, a Macacafascicularis 448 amino 
acid residue hypothetical 51.2 kda protein (ptnr:TREMBLNEW-ACC:BAB 12260) (E = 3.1e" 

248x 



NOVlb is expressed in at least the following tissues: brain. This information was 
derived by determining the tissue sources of the sequences that were included in the invention 
including but not limited to SeqCalling sources, Public EST sources, Literature sources, and/or 
RACE sources. In addition, NOVlb is predicted to be expressed in the following tissues 
because of the expression pattern of a closely related Macaca fascicularis brain cDNA, 
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clone:QccE- 16296 homolog (GENBANK-ID: gb:GENBANK- 
ID:AB047834|acc:AB047834.1):Brain. 

Possible small nucleotide polymorphisms (SNPs) found for NOV lb are listed in Tables 
IE and IF. Depth represents the number of clones covering the region of the SNP. The 
putative allele frequence (PAF) is the fraction of these clones containing the SNP. A dash, 
when shown, means that a base is not present. The sign ">" means "is changed to." 



Table 1] 


E: SNPs 


Consensus 
Position 


Depth 


Base 
Change 


PAF 


53 


16 


T>C 


N/A 


229 


27 


A > G 


N/A 



Table IF: SNPs 


Variant 


Neucleotide 


Base 


Amino 


Base 




Position 


Change 


Acid 


Change 








Position 




13375763 


58 


A > G 


18 


Glu > Gly 


13375764 


87 


A > G 


28 


Ser > Gly 


13375765 


49 


A > G 


115 


Asn > Ser 


13375766 


400 


G > A 


132 


Cys > Tyr 



NOV la and NOV lb are very closely homologous as is shown in the amino acid 
alignment in Table 1G. 

Table 1G Amino Acid Alignment of NOVla and NOVlb 

10 20 30 40 50 

Novia S^S@iS@S^@^i^^S^^^S3^mN9iNSfi^M 

Novib BBraBBcBBniBg^^weia 

60 70 80 90 100 

....}.... I .... I .... I .... I .... I .... [ — I — [ — I 

NOVla 
NOVlb 

110 120 130 140 150 

• • • • 1 • • • • 1 " • • 1 • • : • L'.--i:L' • ' • i ::.ilLii : .L :"L"'I 

Novia Si^SSSSSSBSSi^^S^SiSiS 0 !^^^^^! 

Novib BSnraCTTHragnftwjMre - iwvftrew* m 

160 170 180 190 200 

| .... | .... | ..^ 

NOVla ~ " "' ' " 

NOVlb 

210 220 230 240 250 

t ...|....l....|....i....l.... |....|....[....l^.^i 
NOVla '"" = " • ^v^^^^™.^^^^w^, 

NOVlb 

260 270 280 290 300 
|... ■ 1 i I I i I I 

NOVla 

NOVlb 



WEPAFLE I RQGQDRSVTMSCRVLRAYP I RVLTYEWRLGNKLLRTGQFDS 
WE PAFLE I RQGQDRSVTMSCRVLRAY P I RVLT YEWRLGNKLLRTGQ FDS 



YNPVWQNRHRVYSYSLQWTQMNPDAVDRIVAYRLGIRQAGQQRWWEQEIK 
YNPVWQNRHRVYSYSLQWTQMNPDAVDRI VAYRLGI RQAGQQRWWEQE I K 



INGNIQKGELITYNLTELIKPEAYEVRLTPLTKFGEGDSTIRVIKYSBPV 
INGNIQKGELITYNLTELIKPEAYEVRLTPLTKFGEGDSTIRVIKYsgpV 



phlgefhcgfedgniclftqddtdnfdwtkqstatrntkytpntgpna 
nphlJ|efhcgfedgniclftqddtdnfdwtkqstatrntkytpntgpnae 
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310 320 

, I .... I ... .r 



NOV la 
NOV lb 



RSGSKEGF^ 


(MY I 


ETSR 


PRLEGEKARLLS 


RSGSKEGF^ 


fMYI 


ETSR 


PRLEGEKARLLS 



330 340 
.|....|....|.. 
PVFS I APALFSARLLSjj 



NOV la 
NOV lb 



360 370 380 390 400 
- - I I I I 1 I - ■ - - | 1 | 



PKNPYGPTNTAYCFSFFYHMYGQHIGVLNVYLRLKGQTTIENPLWSSSGN 
PKNPYGPTNTAYCFSFFYHMYGQHIGVLNVYLRLKGQTTIENPLWSSSGN 



NOVla 
NOV lb 



410 



420 

..J....|. 



430 



440 



450 



KGQRWNEAHVNI YP I TSFQLI FEG I RGPGI EGDI AI DDVS I AEGECAKQD 
KGQRWNEAHVNI YP ITS FQL I FEG I RGPGI EGD I A I DDVS I AEGECAKQD 



NOVla 
NOVlb 



460 



470 



480 




Homologies to any of the above NOV1 proteins will be shared by the other NOV1 
proteins insofar as they are homologous to each other as shown above. Any reference to 
NOV1 is assumed to refer to both of the NOV1 proteins in general, unless otherwise noted. 



NOVla also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 1H. 



Table 1H. BLAST results for NOVla 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi| 9967117 |dbj | BAB1 
2260. l| (AB047834) 


hypothetical 
protein [Macaca 
f ascicularis] ) 


448 


445/465 
(95%) 


445/465 
(95%) 


0.0 


gi| 7529597 |emb|CAB8 
6653. 1| (AL049553) 


dJ402N21.2 (novel 
protein with MAM 
domain) [Homo 
sapiens] 


273 


126/246 
(51%) 


166/246 
(67%) 


2e-65 


gi|l2836077|dbj | BAB 


putative [Mus 
musculus] 


267 


125/248 
(50%) 


166/248 
(66%) 


3e-65 


23491. 1| (AK004706) 


gi| 4929103 |gb|AAD33 
860.1|AF140020 1 
(AF140020) 


metalloproteinase 
2 [Hydra vulgaris] 


496 


68/209 
(32%) 


100/209 
(47%) 


8e-21 


gi|l5929977|gb|AAHl 


Unknown (protein 
for MGC:21981) 
[Homo sapiens] 


232 


69/198 
(34%) 


95/198 
(47%) 


3e-20 


5417.1|AAH15417 
(BC015417) 



The homology between these and other sequences is shown graphically in the 
ClustalW analysis shown in Table II. In the ClustalW alignment of the NOVla protein, as 
well as all other ClustalW analyses herein, the black outlined amino acid residues indicate 
regions of conserved sequence (i.e., regions that may be required to preserve structural or 
functional properties), whereas non-highlighted amino acid residues are less conserved and 
can potentially be altered to a much broader extent without altering protein structure or 
function. 
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Table II. ClustalW Analysis of NOVla 



1) Novel NOVla (SEQIDNO:2) 

2) gi|9967H7|dbilBAB 12260.11 (AB047834) hypothetical protein [Macaca fascicular^] (SEQ ID NO:49) 

3) gij75295971emblCAB86653.1j (AL049553) dJ402N21.2 (novel protein with MAM domain) [Homo sapiens] 
(SEQ ID NO:50) 

4) gij 1 28360771dbi[B A B2349 1.1} (AK004706) putative [Mus musculus] (SEQ ID NO:51) 

5) gi!4929 1 03jgbl A AD33860. 1 1 AF 1 4002Q 1 (AF 140020) metalloproteinase 2 [Hydra vulgaris] (SEQ ID 
NO:52) 

6) gij 1 59299771gb[AAH 15417.1 IAAH 15417 (BC015417) Unknown (protein for MGC:21981) [Homo sapiens] 
(SEQIDNO:53) 



NOVla 

gi (9967117| 
gi|7529597 | 
gij 12836077 | 
gij 4929103 | 
gij 15929977) 



10 



20 



[ | J. 

mqmesydgtlrivnvsremsgmyrcRts' 

MSGMYRCgTS* 




MTKLVLI LLS VALCHS FPEEENNDP@G I I^G@D I §LTP|QKS I Ie^GGD I 



in 

in 

%5 s 



NOVla 

gi|9967117| 
gi|7529597| 
gij 12836077| 
gi|4929103l 
gi j 15929977| 



NOVla 

gi | 9967117 | 
gij7529597 j 
gij 12836077| 
gi j4929103 | 
gi|!5929977| 




§QAGLLKT§^K|AALSNSSl LI 



pwfi tk|3e^aeaBfglm| 



120 



130 




QEYTEYAVKS 
QEYTEYPVKS 



150 



'GGKAYAPEFYYDT 
KAYAPEFYYDT 



AFREWEERSC[HFfRRTDEKDYj]EFFQ^^CwgijGRVGGLQN I SLDDGC 



NOVla 

gi| 9967117 | 
gij 7529597 | 
gij 12836077] 
gi | 4929103 | 
gijl5929977| 



160 



180 



190 



200 



.|....| |....| |. |....| | | 

f|NPVWQNRHRV||YSLQWTgMN^VD^^ 

8NPVWQNRHRVgYSLQWT^N^VDRBvAYRLGBR^GiQR|wEQE - 



|GKGT I VHE I G^MGFGHEgNRggRDQYjjTI RWEN0P^I^HN|RLYSNS 



NOVla 

gi | 9967117 | 
gij7529597 j 
gi|l2836077| 
gij4929103 | 
gij 15929977) 



NOVla 

gi|9967117| 
gi|7529597) 
gi| 12836077| 
gi|4929l03| 
gi|l5929977| 



NOVla 

gi | 9967117] 
gi|7529597| 
gij 12836077| 
gi|4929103 | 
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gi j 15929977 1 SjJflRR I^GETPHsySBHkgBIhS - TG vBy HBCTB aS - HMVhf itl oiWWM 



NOV la 

gi | 9967117) 
gi|7529597 j 
gi j 12836077| 
gi |4929103 [ 
gij 15929977| 



NOVla 

gi | 9967117| 
gij 7529597 | 
gij 12836077] 
gij 4929103 | 
gi j 15929977| 



NOVla 

gi| 9967117| 
gi|7529597| 
gij 12836077| 
gi) 4929103| 
gi|l5929977| 



NOVla 

gi| 9967117| 
gi j7529597j 
gi j 12836077| 
gi j4929103 | 
gij 15929977] 




I: 
I 

piAiF 

s|a|p 

qweqagycvseektmklycrktcnfc 



The presence of identifiable domains in NOVla, as well as all other NO VX proteins, 
was determined by searches using software algorithms such as PROSITE, DOMAIN, Blocks, 
Pfam, ProDomain, and Prints, and then determining the Interpro number by crossing the 
domain match (or numbers) using the Interpro website (http:www.ebi.ac.uk/ interpro). 
DOMAIN results for NOVla, as disclosed in Tables 1 J and IK, were collected from the 
Conserved Domain Database (CDD) with Reverse Position Specific BLAST analyses. This 
BLAST analysis software samples domains found in the Smart and Pfam collections. For 
Tables 1J, IK and all successive DOMAIN sequence alignments, fully conserved single 
residues are indicated by black shading or by the sign (|) and "strong" semi-conserved residues 
are indicated by grey shading or by the sign (+)• The "strong" group of conserved amino acid 
residues may be any one of the following groups of amino acids: STA, NEQK, NHQK, 
NDEQ, QHRK, MILV, MILF, HY, FYW. 

Tables 1 J and IK lists the domain description from DOMAIN analysis results against 
NOVla. This indicates that the NOVla sequence has properties similar to those of other 
proteins known to contain these domains. 
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Table 1J. Domain Analysis of NOVla 

gnl 1 Smart | smart 00 13 7 , MAM, Domain in meprin, A5, receptor protein 
tyrosine phosphatase mu (and others) ; Likely to have an adhesive 
function. Mutations in the meprin MAM domain affect noncovalent 
associations within meprin oligomers. In receptor tyrosine phosphatase 
mu-like molecules the MAM domain is important for homophilic cell -cell 
interactions. (SEQ ID NO: 54) 
Length = 163 residues, 99.4% aligned 

Score = 154 bits (390), Expect = 9e-39 



NOVla 


254 


00137 


2 


NOVla 


314 


00137 


55 


NOVla 


374 


00137 


90 


NOVla 


433 


00137 


149 



SEFHCGFEDGNI CLFTQDDTDNFDWTKQSTATRNTKYTPNTGPNADRSGSKEGF YM YI ET 313 

1+ +1 11 + 11 I + II 1+ I + Ml I III I + I 11+ II 

SDGNCDFEEGNTCGWHQDSNDDGPWERVSSAT RNDGPNRDHTT- GNGHYMFFET 54 



I 1+ llllll 

S - SGKPGQTARLLSPPLY - 



+ +1 +I+I+III 
- ENRSTHCLTFWYYMYGSG 8 9 



+1 IIII+I+ + III II +1 +1 +1 I + II++III II I I 

VGTLNVYVRVNN-GPQDTLLWSRSGTQGGQWLQAEVALSTSPQPFQWFEGTRGGGPSGY 148 

I A I DD VS I AEGECAK 447 
11+11+ ++ I II 



Table IK Domain Analysis of NOVla 

gnl | Smart | smart 0023 0 , CysPc, Calpain-like thiol protease family. ; 
Calpain-like thiol protease family (peptidase family C2) . Calcium 
activated neutral protease (large subunit) . (SEQ ID NO: 55) 
Length = 323 residues, 99.1% aligned 
Score = 342 bits (877), Expect = 4e-95 



NOVla 


258 


00230 


1 


NOVla 


318 


00230 


54 


NOVla 


378 


00230 


90 


NOVla 


437 


00230 


149 



CGFEDGNICLFTQDDTDNFDWTKQSTATRNTKYTPNTGPNADRSGSKEGFYMYIETSRPR 317 

I I I I 1+ I ++I I 1+ 111+ ++II + III I + I III++II 

CDFEDGSHCGWSQDSGDDLDWTRVNSATGGS TGPRGDHTT -GNGHYMYVDTS - SG 53 

LEGEKARLLSPVFSIAPALFSARLLSPVFSIAPKNPYGPTNTAYCFSFFYHMYGQHIGVL 377 

n+ mm i + i +I+MMI -i i 

QEGQTARLLSPPLP PKRSPCCLTFWYHMYGSGVGTL 89 



IM + l + + III II++I 111+ I II++III II I I ll + l 

NVYVR- ENGGPSDRLLWSRSGHQGGSWLLAEVTLPTSTKPFQWFEGTRGGGSRGGIALD 148 



I+I++II I + 



Recent immunohistochemistry studies have attemted to examine the expression of 
VEGF isoforms and their receptors in fibro vascular tissues obtained from proliferative diabetic 
retinopathy cases. RT-PCR analysis demonstrated the expression of VEGF receptors VEGF- 
Rl, VEGF-R2, and neuropilin-1 in 12, 14, and 14 of 22 proliferative diabetic retinopathy 
cases, respectively. Notably, VEGF-R2 and neuropilin-1 were simultaneously expressed in the 
identical 14 tissues. The isoform VEGF121 was constitutively expressed in all the tissues 
examined, whereas the expression of VEGF 165 was confined to the 7 tissues that also 
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expressed VEGF-R2 and neuropilin-L The vascular density of fibrovascular tissues evaluated 
by immunohistochemistry for CD34 was significantly higher in the cases with the expression 
of VEGF-R2 and neuropilin-1 than in those without their expression (P < 0.01), whereas 
VEGF-R1 expression had no such relationship with the vascular density. The fibrovascular 
tissues that expressed VEGF165 together with VEGF-R2 and neuropilin-1 were found in 
significantly younger patients (P < 0.01). In situ hybridization and immunohistochemical 
studies demonstrated that glial cells in the fibrovascular tissues express and produce VEGF. 
Coexpression of VEGF-R2 and neuropilin-1 is suggested to facilitate fibrovascular 
proliferation in diabetic retinopathy (Ishida et al., Coexpression of VEGF receptors VEGF-R2 
and neuropilin-1 in proliferative diabetic retinopathy. Invest Ophthalmol Vis Sci 4 1(7): 1649- 
56, 2000.) 

In the developing nervous system axons navigate with great precision over large 
distances to reach their target areas. Chemorepulsive signals such as the semaphorins play an 
essential role in this process. The effects of one of these repulsive cues, semaphorin 3A 
(Sema3A), are mediated by the membrane protein neuropilin-1 (Npn-1). Recent work has 
shown that neuropilin-1 is essential but not sufficient to form functional Sema3A receptors 
and indicates that additional components are required to transduce signals from the cell surface 
to the cytoskeleton. It was shown that members of the plexin family interact with the 
neuropilins and act as co-receptors for Sema3A. Neuropilin/plexin interaction restricts the 
binding specificity of neuropilin-1 and allows the receptor complex to discriminate between 
two different semaphorins. Deletion of the highly conserved cytoplasmic domain of Plexin- A 1 
or -A2 creates a dominant negative Sema3A receptor that renders sensory axons resistant to 
the repulsive effects of Sema3 A when expressed in sensory ganglia. These data suggest that 
functional semaphorin receptors contain plexins as signal-transducing and neuropilins as 
ligand-binding subunits (Rohm et al., Plexin/neuropilin complexes mediate repulsion by the 
axonal guidance signal semaphorin 3 A. Mech Dev 93(1 -2):95- 104, 2000). 

Mesangial cell proliferation and growth factor over-expression are characteristic 
features of several glomerular diseases. Vascular endothelial growth factor (VEGF), a potent 
mitogen, is expressed in podocytes in the glomerulus, and VEGF receptors (flt-1, KDR, and 
neuropilin-1) are present on endothelial cells and other cell types. In conclusion, flt-1, KDR, 
and neuropilin-1 are present on cultured HMC, and VEGF(165) induces HMC proliferation. In 
addition, the flt-1 and KDR receptors are expressed in the mesangium in mesangioproliferative 
disease (Thomas et al., Vascular endothelial growth factor receptors in human mesangium in 
vitro and in glomerular disease. J Am Soc Nephrol 2000 1 1(7): 1236-43, 2000). 
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Vascular endothelial growth factor (VEGF), a major regulator of angiogenesis, binds to 
two receptor tyrosine kinases, KDR/Flk-1 and Flt-1 . A third VEGF receptor, one that binds 
VEGF 165 but not VEGF121, was cloned and purified from tumor cells. This isoform-specific 
VEGF receptor (VEGF165R) is identical to human neuropilin-1, a receptor for the 
collapsin/semaphorin family that mediates neuronal cell guidance. When coexpressed in cells 
with KDR, neuropilin-1 enhances the binding of VEGF 165 to KDR and VEGF165-mediated 
chemotaxis. Conversely, inhibition of VEGF 165 binding to neuropilin-1 inhibits its binding to 
KDR and its mitogenic activity for endothelial cells. It is proposed that neuropilin-1 is a novel 
VEGF receptor that modulates VEGF binding to KDR and subsequent bioactivity and 
therefore may regulate VEGF-induced angiogenesis (Soker et al., Neuropilin-1 is expressed by 
endothelial and tumor cells as an isoform-specific receptor for vascular endothelial growth 
factor. Cell 92(6):735-45, 1998). 

The above defined information for NOV1 suggests that this Membrane 
protein/neuropilin/metalloproteinase-like protein may function as a member of the Membrane 
protein/neuropilin/metalloproteinase family. Therefore, the NOV1 nucleic acids and proteins 
of the invention are useful in potential therapeutic applications implicated in various diseases 
and disorders described below and/or other pathologies. For example, the NOV1 
compositions of the present invention will have efficacy for treatment of patients suffering 
from cancer, trauma, regeneration (in vitro and in vivo), viraVbacterial/parasitic infections, 
Von Hippel-Lindau (VHL) syndrome , Alzheimer's disease, stroke, Tuberous sclerosis, 
hypercalcemia, Parkinson's disease, Huntington's disease, Cerebral palsy, Epilepsy, Lesch- 
Nyhan syndrome, Multiple sclerosis, Ataxia-telangiectasia, Leukodystrophies, behavioral 
disorders, addiction, anxiety, pain, psoriasis, actinic keratosis , acne, hair growth diseases, 
allopecia, pigmentation disorders and endocrine disorders. The NOV1 nucleic acid encoding 
Membrane protein/neuropilin/metalloproteinase-like protein, and the Membrane 
protein/neuropilin/metalloproteinase-like protein of the invention, or fragments thereof, may 
further be useful in diagnostic applications, wherein the presence or amount of the nucleic acid 
or the protein are to be assessed. 

NOV2 

NOV2 includes six novel Fibrillin-like proteins disclosed below. The disclosed 
proteins have been named NOV2a, NOV2b, NOV2c, NOV2d, NOV2e and NOV2f. 
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A disclosed NOV2a nucleic acid of 9993 nucleotides (also referred to as 
GMAC022146_A) encoding a novel Fibrillin-like protein is shown in Table 2 A. An open 
reading frame was identified beginning with an ATG initiation codon at nucleotides 166-168 
and ending with a TGA codon at nucleotides 9151-9153. Putative untranslated regions 
upstream from the intiation codon and downstream from the termination codon are underlined 
in Table 2A. The start and stop codons are in bold letters. 



Table 2A. NOV2a nucleotide sequence (SEQ ID NO:5). 



CCTCCCATTCCTCTCCTCTCTCTCCCATCTGGACAGCCCCCAGCCTTCTGACACCCTGTTTCCCCCCCGGGACCCTGCTGC 
CCT T CCC CACACCACCTAACATGCATT T CTGACCTTGCT CCT CCCACT CAAAGCTTT T CAAGGG CTCTT CATTGT CCTTGA 
CGAATGAGCAAAAGCTGCATGACACTGCTATGCCCACTCCTGCAACGCCTGGCCCCACCTGGCCCCACCTGGCCCTCTCTC 
CCCTCCCTTCCACTTCCCACTCCCGTCTTGCCTTGGCTGTGCACCCTCAGCCCCAAGACCCTTCTCTAACATCACACCTCC 
tCCaGGAAGCCTCCTCTGACTGTTCACCGCTTCCCGGTTGGGGCTGGATGCCTCCTTCCGCTCCCAGAGGCCCCGGGGCTG 
CCCCATTTGGCAACCACCCTGCCCTCCTCGTTGTGTTGGGTCCCCCATGGCTAGGGTGGGGGGCTCATCTAGGGCTGACTC 

tgcttcctctccgcagcctccaggggacacgccatgactctggagggtctgtatttggcaaggggccccctggcccggctc 

CTGCTGGCCTGGTCGGCCCTGTTGTGCATGGCAGGTGGCCAAGGCCGCTGGGACGGGGCCTTGGAGGCTGCAGGTCCTGGA 
CGTGTGCGGAGGCGGGGCAGCCCAGGCATCTTGCAGGGGCCGAATGTGTGCGGCTCCCGGTTCCATGCCTACTGCTGTCCA 
GGCTGGAGGACATTCCCTGGCAGGAGCCAGTGTGTCGTACCCATCTGTAGGCGCGCCTGCGGTGAAGGCTTCTGCTCCCAG 
CCCAACCTGTGCACCTGTGCGGATGGGACGCTGGCTCCCAGCTGCGGGGTGAGCCGAGGGTCAGGGTGCAGTGTGAGCTGT 
ATGAATGGGGGCACCTGCCGGGGGGCGTCCTGTCTGTGTCAGAAGGGCTACACAGGCACCGTGTGTGGGCAGCCCATCTGT 
GACCGCGGCTGCCACAATGGGGGTCGCTGCATTGGGCCCAACCGCTGCGCCTGTGTGTATGGCTTCATGGGACCTCAATGT 
GAGAGAGATTACCGGACGGGACCCTGCTTTGGCCAAGTAGGCCCCGAGGGGTGCCAGCATCAGCTGACGGGCCTCGTGTGC 
ACCAAGGCACTTTGCTGTGCCACTGTGGGCCGTGCCTGGGGCCTTCCATGTGAACTTTGCCCTGCACAGCCACACCCCTGC 
CGCCGCGGCTTCATCCCCAATATCCACACGGGGGCCTGCCAAGATGTGGATGAGTGCCAGGCTGTGCCAGGCCTGTGCCAG 
GGAGGCAGCTGCGTCAACATGGTGGGCTCCTTCCATTGCCGCTGTCCAGTTGGACACCGGCTCAGTGACAGCAGCGCCGCA 
TGTGAAGACTACGATGAATGCAGCACCATTCCTGGAATCTGTGAAGGGGGTGAATGTACAAACACAGTCAGCAGTTACTTT 
TGCAAATGTCCTCCTGGTTTTTACACCTCTCCAGATGGTACTCTTCATGGACAGTCGCGGGCCGGCGCCTGCTTCTCAGTG 
CTTTTCGGGGGCCGCTGTGCTGGAGACCTCGCCGGCCACTACACTCGCAGGCAGTGCTGCTGTGACAGGGGCAGGTGCTGG 
GCAGCTGGCCCGGTCCCTGAGCTGTGTCCTCCTCGGGGCTCCAATGAATTCCAGCAACTGTGCGCCCAGCGGCTGCCGCTG 
CTACCCGGCCACCCTGGCCTCTTCCCTGGCCTCCTGGGCTTCGGATCCAATGGCATGGGTCCCCCTCTTGGGCCAGCGCGA 
CTCAACCCCCATGGCTCTGATGCGCGTGGGATCCCCAGCCTGGGCCCTGGCAACTCTAATATTGGCACTGCTACCCTGAAC 
CAGACCATTGACATCTGCCGACACTTCACCAACCTGTGTCTGAATGGCCGCTGCCTGCCCACGCCTTCCAGCTACCGCTGC 
GAGTGTAACGTGGGCTACACCCAGGACGTGCGCGGCGAGTGCATTGATGTAGACGAATGCACCAGCAGCCCCTGCCACCAC 
GGTGACTGCGTCAACATCCCCGGCACCTACCACTGCCGGTGCTACCCGGGCTTCCAGGCCACGCCCACCAGGCAGGCATGC 
GTGGATGTGGACGAGTGCATTGTCAGTGGTGGCCTTTGTCACCTGGGCCGCTGTGTCAACACAGAGGGCAGCTTCCAGTGT 
GTCTGCAATGCAGGCTTCGAGCTCAGCCCTGACGGCAAGAACTGTGTGGACCACAACGAGTGTGCCACCAGCACCATGTGC 
GTCAACGGCGTGTGTCTCAACGAGGATGGCAGCTTCTCCTGCCTCTGCAAACCCGGCTTCCTGCTGGCGCCTGGCGGCCAC 
TACTGCATGGACATTGACGAGTGCCAGACGCCCGGCATCTGCGTGAACGGCCACTGTACCAACACCGAGGGCTCCTTCCGC 
TGCCAGTGCCTGGGGGGGCTGGCGGTAGGCACGGATGGCCGCGTGTGCGTGGACACCCACGTGCGCAGCACCTGCTATGGG 
GCCATCGAGAAGGGCTCCTGTGCCCGCCCCTTCCCTGGCACTGTCACCAAGTCCGAGTGCTGCTGTGCCAATCCGGACCAC 
GGTTTTGGGGAGCCCTGCCAGCTTTGTCCTGCCAAAGACTCCGCTGAGTTCCAGGCACTGTGCAGCAGTGGGCTTGGCATT 
ACCACGGATGGTCGAGACATCAACGAGTGTGCTCTGGATCCTGAGGTTTGTGCCAATGGCGTGTGCGAGAACCTTCGGGGC 
AGCTACCGCTGTGTCTGCAACCTGGGTTATGAGGCAGGTGCCTCAGGCAAGGACTGCACAGACGTGGATGAGTGTGCCCTC 
AACAGCCTCCTGTGTGACAACGGGTGGTGCCAGAATAGCCCTGGCAGCTACAGCTGCTCCTGCCCCCCCGGCTTCCACTTC 
TGGCAGGACACGGAGATCTGCAAAGATGTCGACGAATGCCTGTCCAGCCCGTGTGTGAGTGGCGTCTGTCGGAACCTGGCC 
GGCTCCTACACCTGCAAATGTGGCCCTGGCAGCCGGCTGGACCCCTCTGGTACCTTCTGTCTAGACAGCACCAAGGGCACC 
TGCTGGCTGAAGATCCAGGAGAGCCGCTGTGAGGTGAACCTTCAGGGAGCCAGCCTGCGGTCTGAGTGCTGTGCCACCCTC 
GGGGCAGCCTGGGGGAGCCCCTGCGAACGCTGCGAGATCGACCCTGCCTGTGCCCGGGGCTTTGCCCGGATGACGGGTGTC 
ACCTGCGATGATGTGAACGAGTGTGAGTCCTTCCCGGGAGTCTGTCCCAACGGGCGTTGCGTCAACACTGCTGGGTCTTTC 
CGCTGTGAGTGTCCAGAGGGCCTGATGCTGGACGCCTCAGGCCGGCTGTGCGTGGATGTGAGATTGGAACCATGTTTCCTG 
CGATGGGATGAGGATGAGTGTGGGGTCACCCTGCCTGGCAAGTACCGGATGGACGTCTGCTGCTGCTCCATCGGGGCCGTG 
TGGGGAGTCGAGTGCGAGGCCTGCCCGGATCCCGAGTCTCTGGAGTTCGCCAGCCTGTGCCCGCGGGGGCTGGGCTTCGCC 
AGCCGGGACTTCCTGTCTGGCCGACCATTCTATAAAGATGTGAATGAATGCAAGGTGTTCCCTGGCCTCTGCACGCACGGT 
ACCTGCAGAAACACGGTGGGCAGCTTCCACTGCGCCTGTGCGGGGGGCTTCGCCCTGGATGCCCAGGAACGGAACTGCACA 
GATATCGACGAGTGTCGCATCTCTCCTGACCTCTGCGGCCAGGGCACCTGTGTCAACACGCCGGGCAGCTTTGAGTGCGAG 
TGTTTTCCCGGCTACGAGAGTGGCTTCATGCTGATGAAGAACTGCATGGACGTGGACGAGTGTGCAAGGGACCCGCTGCTC 
TGCCGGGGAGGCACTTGCACCAACACGGATGGGAGCTACAAGTGCCAGTGTCCCCCTGGGCATGAGCTGACGGCCAAGGGC 
ACTGCCTGTGAGGACATCGATGAGTGCTCCCTGAGTGATGGCCTGTGTCCCCATGGCCAGTGTGTCAATGTCATCGGTGCC 
TTCCAGTGCTCCTGCCATGCCGGCTTCCAGAGCACACCTGACCGCGGAGCTACAAGTGCCAGTTGCCCGACGGAAGGGCAT 
GTGCAGGTCGTCCTGGGGCCTGGGGAGCAGATGTGTACTGGGTGGTCTATCAGGGCAAAGCTAAGCACAGTCCCCAACCCT 
GCTCCCCCAGACGTGGACGAGTGTGAAGAGAACCCCCGCGTTTGTGACCAAGGCCACTGCACCAACATGCCAGGGGGTCAC 
CGCTGCCTGTGCTATGATGGCTTCATGGCCACGCCAGACATGAGGACATGTGTTGATGTGGATGAGTGTGACCTGAACCCT 
CACATCTGCCTCCATGGGGACTGCGAGAACACGAAGGGTTCCTTTGTCTGCCACTGTCAGCTGGGCTACATGGTCAGGAAG 
1 GGGGCCACAGGCTGCTCTGATGTGGATGAATGCGAGGTTGGAGGACACAACTGTGACAGTCACGCCTCCTGTCTCAACATC 
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CCAGGGAGTTTCAGCTGTAGGTGCCTGCCAGGCTGGGTGGGGGATGGCTTCGAATGTCACGACCTGGATGAATGCGTCTCC 
CAGGAGCACCGGTGCAGCCCAAGAGGTGACTGTCTCAATGTCCCTGGCTCCTACCGCTGCACCTGCCGCCAGGGCTTTGCC 
GGGGATGGCTTCTTCTGCGAAGACAGGGATGAATGTGCCGAGAACGTGGACCTCTGTGACAACGGGCAGTGCCTCAATGCG 
CCCGGCGGGTACCGCTGTGAATGTGAGATGGGCTTTGACCCCACCGAGGACCACCGGGCCTGCCAGGATGTGGACGAGTGT 
GCGCAAGAGAACCTCTGTGCATTTGGGAGCTGTGAGAACCTGCCTGGAATGTTCCGCTGCATCTGCAATGGTGGCTACGAA 
CTGGACCGAGGGGGTGGCAACTGCACAGACATCAACGAGTGTGCAGACCCAGTAAACTGCATCAACGGCGTGTGCATTAAC 
ACCCCCGGCAGCTACCTCTGCAGCTGCCCCCAGGATTTTGAGCTGAACCCCAGCGGAGTGGGCTGCGTGGACACTCGGGCC 
GGGAACTGTTTCCTGGAGACGCATGACCGAGGGGACAGTGGCATTTCCTGCAGTGCCGAGATCGGAGTTGGTGTCACCCGA 
GCTTCCTGCTGTTGCTCCCTGGGCCGGGCTTGGGGCAATCCCTGTGAGCTGTGCCCTATGGCCAACACCACTGAGTACAGA 
ACCCTGTGCCCGGGTGGTGAGGGCTTCCAGCCTAACCGCATCACTGTCATTCTGGAAGACATCGACGAGTGCCAAGAGCTG 
CCAGGGCTGTGTCAGGGGGGTGACTGCGTCAACACGTTTGGCAGTTTCCAGTGTGAGTGCCCACCTGGCTACCACCTCAGT 
GAGCACACCCGCATCTGTGAGGATATTGACGAATGCTCCACACACTCCGGCATCTGTGGCCCTGGCACCTGCTACAACACC 
CTGGGGAACTACACCTGTGTCTGCCCTGCAGAGTACCTCCAAGTCAATGGTGGCAACAACTGCATGGATATGAGGAAGAGT 
GTCTGCTTCCGGCACTATAACGGCACATGTCAAAATGAGCTGGCCTTCAACGTGACCCGGAAAATGTGTTGCTGCTCCTAC 
AACATTGGCCAGGCCTGGAATAGACCCTGTGAGGCCTGCCCCACTCCCATCAGTCCTGACTACCAGATCCTGTGTGGAAAT 
CAGGCCCCGGGATTCCTCACTGACATCCACACGGGGAAGCCCCTTGACATTGATGAGTGTGGGGAGATCCCCGCCATCTGT 
GCCAATGGCATCTGCATAAACCAGATCGGGAGTTTCCGCTGCGAGTGCCCCGCAGGCTTCAACTACAACAGCATCCTGCTG 
GCTTGTGAAGATGTCGATGAGTGTGGCAGCAGGGAGAGTCCCTGCCAGCAGAATGCTGACTGCATCAACATCCCCGGTAGC 
TACCGCTGCAAGTGCACCCGAGGGTACAAACTGTCGCCAGGCGGGGCTTGTGTGGGACGGAATGAGTGTCGGGAGATCCCG 
AATGTCTGTAGCCATGGTGACTGCATGGACACAGAAGGCAGCTACATGTGTCTGTGTCACCGTGGATTCCAGGCCTCTGCA 
GACCAGACCCTGTGCATGGACATTGACGAGTGTGACCGGCAGCCTTGTGGAAATGGGACCTGCAAGAACATCATTGGCTCC 
TACAACTGCCTCTGCTTCCCTGGCTTTGTGGTGACACACAATGGGGATTGTGTGGATTTTGATGAGTGTACTACCCTGGTG 
GGGCAGGTGTGCCGATTTGGCCATTGCCTCAACACAGCTGGTTCCTTCCACTGCCTCTGCCAGGATGGCTTTGAGCTCACA 
GCTGATGGGAAGAACTGTGTGGACACCAATGAGTGCCTCAGCCTTGCAGGAACCTGCCTACCCGGCACTTGCCAGAACCTC 
GAGGGCTCCTTCCGCTGCATCTGTCCCCCTGGCTTCCAGGTGCAGAGTGACCACTGCATTGATATCGACGAGTGCTCAGAG 
GAGCCCAACCTCTGCCTCTTTGGCACCTGTACCAACAGCCCTGGGAGCTTCCAGTGCCTCTGCCCACCTGGCTTTGTCCTC 
TCTGACAATGGGCACCGTTGCTTTGACACACGGCAGAGTTTCTGCTTCACCCCTTTTGAGGCTGGGAAGTGCTCGGTGCCC 
AAAGCTTTCAACACCACCAAGACCCGCTGCTGCTGCAGTAAGAGGCCTGGGGAGGGCTGGGGAGACCCCTGCGAACTGTGT 
CCCCAGGAGGGCAGCGCTGCCTTTCAGGAGCTCTGCCCCTTTGGCCACGGGGCAGTCCCAGGCCCGGATGACTCCCGAGAA 
GACGTGAATGAGTGTGCAGAGAACCCTGGCGTCTGCACTAACGGCGTCTGTGTCAACACCGATGGATCCTTCCGCTGTGAG 
TGTCCCTTTGGCTACAGCCTGGACTTCACTGGCATCAACTGTGTGGACACAGACGAGTGCTCTGTCGGCCACCCCTGTGGG 
CAAGGGACATGCACCAATGTCATCGGAGGCTTCGAATGTGCCTGTGCTGACGGCTTTGAGCCTGGCCTCATGATGACCTGC 
GAGGAGATCGACGAATGCTCCCTGAACCCGCTGCTCTGTGCCTTCCGCTGCCACAATACCGAGGGCTCCTACCTGTGCACC 
TGTCCAGCCGGCTACACCCTGCGGGAGGATGGGGCCATGTGTGAAGATGTGGACGAGTGTGCAGATGGTCAGCAGGACTGC 
CACGCCCGGGGCATGGAGTGCAAGAACCTCATCGGTACCTTCGCGTGCGTCTGTCCCCCAGGCATGCGGCCCCTGCCTGGC 
TCTGGGGAGGGCTGCACAGATGACAATGAATGCCACGCTCAGCCTGACCTCTGTGTCAACGGCCGCTGTGTCAACACCGCG 
GGCAGCTTCCGGTGCGACTGTGATGAGGGATTCCAGCCCAGCCCCACCCTTACCGAGTGCCACGACATCCGGCAGGGGCCC 
TGCTTTGCCGAGGTGCTGCAGACCATGTGCCGGTCTCTGTCCAGCAGCAGTGAGGCTGTCACCAGGGCCGAGTGCTGCTGT 
GGGGGTGGCCGGGGCTGGGGGCCCCGCTGCGAGCTCTGTCCCCTGCCCGGCACCTCTGCCTACAGGAAGCTGTGCCCCCAT 
GGCTCAGGCTACACTGCTGAGGGCCGAGATGTAGATGAATGCCGTATGCTTGCTCACCTGTGTGCTCATGGGGAGTGCATC 
AACAGCCTTGGCTCCTTCCGCTGCCACTGTCAGGCCGGGTACACACCGGATGCTACTGCTACTACCTGCCTGGATATGGAT 
GAGTGCAGCCAGGTCCCCAAGCCATGTACCTTCCTCTGCAAAAACACGAAGGGCAGTTTCCTGTGCAGCTGTCCCCGAGGC 
TACCTGCTGGAGGAGGATGGCAGGACCTGCAAAGACCTGGACGAATGCACCTCCCGGCAGCACAACTGTCAGTTCCTCTGT 
GTCAACACTGTGGGCGCCTTCACCTGCCGCTGTCCGCCCGGCTTCACCCAGCACCACCAGGCCTGCTTCGACAATGATGAG 
TGCTCAGCCCAGCCTGGCCCATGTGGTGCCCACGGGCACTGCCACAACACCCCGGGCAGCTTCCGCTGTGAATGCCACCAA 
GGCTTCACCCTGGTCAGCTCAGGCCATGGCTGTGAAGATGTGAATGAATGTGATGGGCCCCACCGCTGCCAGCATGGCTGT 
CAGAACCAGCTAGGGGGCTACCGCTGCAGCTGCCCCCAGGGTTTCACCCAGCACTCCCAGTGGGCCCAGTGTGTGGATGAG 
AATGAGTGTGCCCTGTCGCCCCCCACCTGCGGGAGCGCCTCCTGTCGCAACACTCTTGGTGGCTTCCGCTGCGTCTGCCCC 
TCTGGCTTTGACTTTGATCAGGCCCTCGGGGGCTGCCAGGAGGTGGATGAGTGCGCCGGACGGCGTGGCCCCTGTAGCTAC 
AGCTGTGCC^CACGCCTGGTGGCTTCCTGTGCGGCTGTCCTCAAGGCTACTTCCGGGCTGGGCAAGGGCACTGTGTCTCC 
GGCCTGGGCTTCAGCCCCGGACCCCAGGACACCCCGGACAAAGAGGAGCTGCTCTCGTCTGAAGCCTGCTACGAATGCAAG 
ATCAATGGCCTCTCCCCTCGGGACCGGCCACGACGCAGTGCCCACAGGGACCACCAGGTGAACCTGGCCACCCTTGACTCC 
GAGGCCCTGCTGACCTTGGGCCTGAACCTCTCACACCTGGGCCGGGCCGAGCGCATCCTGGAGCTCCGGCCGGCCCTGGAG 
GGTCTAGAGGGCCGGATCCGCTACGTCATCGTCCGCGGAAACGAGCAAGGTTTCTTTCGCATGCATCACCTCCGTGGCGTC 
AGCT CC CCG CAGCTGGGGCGG AGGCGG C CGGGG CCTGGAACCT ACCGGCTGGAGGTGGTGAGCCACATGG CAGGACCCTGG 
GGTGTCCAGCAAGAGGGGCAGCCAGGGCCATGGGGCCAGGCCTTGAGGCTGAAGGTGCAACTGTCAGTTGCTTTAGTTGGG 
AGGAGCCTCAGTGGGCCCCAGCTGTCCAGAGAAGGGGGATTCTGGAACTGGGAAGGACTGATCCCCAGAAGCGATGGCTGA 
CCAGATTGAACCCCX3AAACTCAGGAAGAGTGAAATGCTACACGACAACCTCAGGCAAGCCCGGCCTCTGCCTGGGCCTCTG 
TGCCAGCCCCGGGGGCCCCCCAGTTACTCAGTCTTTCCTGGAGACAGCAAGAAGCTGCAATGTGCAATCCCCCTGCCCCCA 
CAGCC!AAGGTCAGGAAGAGGCCCTGTGGTCACCGTGTCTGGCCAATCTCAGGC!TTTCACTTCTGTACTGCACTGTGGCTTG 
CCCTGGCGGGGGGCAGGGGGTTGGCAGGACATGGCAATGGGCAACTGGGGTGGGCACAGGGCTTATTCCTCGGAGTAGAAG 
GGTGTACAGGGGGCCCAGACTCCACAGTGACTTGCCACATTTGCCCCCCATTTGGAGAATGCTTTTATATCAAAAGTGGAG 
ACGATAATAAAGTTATTTTGGGTTAAGTCTGCCTGCCCTTTGGCAAGTTCTTGAAGTAAGTAGATGCTGCCCTCGGACTGG 
GCGAGGCAGATCTTGTGCCTGGGGAAGCAGAAGGCCTTATGGGCTCCCCAGAATGGTAATAATGGCTCACGCTTCCTGACC 
ACGTACTACATACCAGACACCATTCGATTTTTTTTTTATTTTTTCTGAGACAGGGTCTTGCTCTGTTGCCTAGGTTGGAGT 
GCAGTGGCGCGATCGTGGCTCCCTGTGGTCGCCACTTTCCGGGCTCGAGCAATCCTCCCACCTCAGCCTCTCCCAAGTAGC 
TGGGACCftAAGGTGGACGCCACCACACCCA.GCTAATTTTTTTAAATTTCTTTTTCTTTCTCTTTCTTTTTGAGACCAGCCC 
GGCCAACATGACGAAACCCCAT CT CT AAT A 



The disclosed N0V2a nucleic acid sequence, localized to chromsome 19, has 3196 of 
4382 bases (72%) identical to a Mus musculus fibrillin 2 (fbn2) mRNA (gb:GENBANK- 
ID:MUSFBN2|acc:L39790) (E = 0.0). 
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A N0V2a polypeptide (SEQ ID NO:6) encoded by SEQ ID NO:5 has 2995 amino acid 
residues and is presented using the one-letter code in Table 2B. Signal P, Psort and/or 
Hydropathy results predict that NOV2a contains a signal peptide and is likely to be localized 
to the endoplasmic reticulum membrane with a certainty of 0.5500. The most likely cleavage 
site for a NOV2a peptide is between amino acids 54 and 55, at: TSS-RK. 



Table 2B. Encoded NOV2a protein sequence (SEQ ID NO:6). 



MSKSCMTLLCPLLQRLAPPGPTWPSLPSLPLPTPVLPWLCTLSPKTLLXHHTSSRKPPLTVHRFPVGAGCLLGLPEAPGLP 
HLATTLPSSLCWVPHGXGGGLIXGXLCFLSAASRGHAMTLEGLYl^RGPLARLLLAWSALLCMAGGQGRWDGALEAAGPGR 
VRRRGSPGILQGPNVCGSRFHAYCCPGWRTFPGRSQCWPICRRACGEGFCSQPNLCTCADGTLAPSCGVSRGSGCSVSCM 
NGGTCRGASCLCQKGYTGTVCGQPICDRGCHNGGRCIGPNRCACVYGFMGPQCERDYRTGPCFGQVGPEGCQHQLTGLVCT 
KALCCAT VGRAWGLPCELCPAQPHPCRRGF I PNI HTGACQDVDECQAVPGLCQGGS CVNMVGS FHCRCP VGHRLSDS SAAC 
EDYDECSTIPGICEGGECTNTVSSYFCKCPPGFYTSPDGTLHGQSRAGACFSVLFGGRCAGDLAGHYTRRQCCCDRGRCWA 
AGPVPELCPPRGSNEFQQLCAQRLPLLPGHPGLFPGLLGFGSNGMGPPLGPARLNPHGSDARGIPSLGPGNSNIGTATLNQ 
TIDICRHFTNLCLNGRCLPTPSSYRCECNVGYTQDVRGECIDVDECTSSPCHHGDCVNI PGTYHCRCYPGFQATPTRQACV 
DVDEC I VSGGLCHLGRCVNTEGS FQCVCNAGFELS PDGKNCVDHNECATSTMCVNGVCLNEDGS FSCLCKPGFLLAPGGHY 
CMDI DECQTPG I CVNGHCTNTEGSFRCQCLGGIiAVGTDGRVCVDTHVRSTCYGAI EKGSCARPFPGTVTKSECCCANPDHG 
FGEPCQLCPAKDSAEFQALCSSGLGITTDGRDINECALDPEVCANGVCENLRGSYRCVCNLGYEAGASGKDCTDVDECALN 
SLLCDNGWCQNSPGSYSCSCPPGFHFWQDTEICKDVDECLSSPCVSGVCRNLAGSYTCKCGPGSRLDPSGTFCLDSTKGTC 
WLKIQESRCEVlSrLQGASLRSECCATLGAAWGSPCERCEIDPACARGFARMTGVTCDDVNECESFPGVCPNGRCVNTAGSFR 
CECPEGLMLDASGRLCVDVRLEPCFLRWDEDECGVTLPGKYRMDVCCCSIGAVWGVECEACPDPESLEFASLCPRGLGFAS 
RDFLSGRPFYKDVNECKVFPGLCTHGTCRNTVGSFHCACAGGFALDAQERNCTDIDECRISPDLCGQGTCVNTPGSFECEC 
FPGYESGFMLMKNCMDVDECARDPLLCRGGTCTNTDGSYKCQCPPGHELTAKGTACEDIDECSLSDGLCPHGQCVNVIGAF 
QCSCHAGFQSTPDRGATSASCPTEGHVQWLGPGEQMCTGWSIRAKLSTVPNPAPPDVDECEENPRVCDQGHCTNMPGGHR 
CLCYDGFMATPDMRTCVDVDECDLNPHI CLHGDCENTKGS FVCHCQLGYMVRKGATGCSDVDECEVGGHNCDSHASCLNI P 
GSFSCRCLPGWVGDGFECHDLDECVSQEHRCSPRGDCLNVPGSYRCTCRQGFAGDGFFCEDRDECAENVDLCDNGQCLNAP 
GGYRCECEMGFDPTEDHRACQDVDEC^QEI^CAFGSCENLPGMFRCICNGGYELDRGGGNCTDINECADPVNCINGVCINT 
PGSYLCSCPQDFELNPSGVGCVDTRAGNCFLETHDRGDSGISCSAEIGVGVTRASCCCSLGRAWGNPCELCPMANTTEYRT 
LCPGGEGFQPNRITVILEDIDECQELPGLCQGGDCVNTFGSFQCECPPGYHLSEHTRICEDIDECSTHSGICGPGTCYNTL 
GNYTCVCPAEYLQVNGGNNCMDMRKSVCFRHYNGTCQNEI^FTWTRKMCCCSYNIGQAWNRPCEACPTPISPDYQILCGNQ 
A PG FLTD I HTG KPLD I DECGE I PA I CANG I C I NQ I GS FRC E CPAGFNYN S I LLACE D VDECGS RE S P CQQNADC INI PGS Y 
RCKCTRGYKLS PGGACVGRNECRE I PNVCSHGDCMDTEGS YMCLCHRGFQASADQTLCMDI DECDRQPCGNGTCKNI IGSY 
NCLCFPGFVVTHNGDCVDFDECTTLVGQVCRFGHCLNTAGSFHCLCQDGFELTADGKNCVDTNECLSLAGTCLPGTCQNLE 
GSFRCICPPGFQVQSDHCIDIDECSEEPNLCLFGTCTNSPGSFQCLCPPGFVLSDNGHRCFDTRQSFCFTRFEAGKCSVPK 
AFNTTKTRCCCSKRPGEGWGDPCELCPQEGSAAFQELCPFGHGAVPGPDDSREDVNECAENPGVCTNGVCVNTDGSFRCEC 
PFGYSLDFTGINCVDTDECSVGHPCGQGTCTNVIGGFECACADGFE PGLMMTCEEIDECSLNPLLCAFRCHNTEGSYLCTC 
PAGYTLREDGAMCEDVDEO^DGQQDCHARGMECKNLIGTFACVCPPGMRPLPGSGEGCTDDNECHAQPDLCVNGRCVNTAG 
SFRCDCDEGFQPSPTLTECHDIRQGPCFAEVLQTMCRSLSSSSEAVTRAECCCGGGRGWGPRCELCPLPGTSAYRKLCPHG 
SGYTAEGRDVDECRMLAHLCAHGECINSLGSFRCHCQAGYTPDATATTCLDMDECSQVPKPCTFL.CKNTKGSFLCSCPRGY 
LLE EDGRTCKDLDE CT S RQHNCQ FL CVNT VGA FT C RC P PG FTQHHQ AC F DNDE CS AQPG PCGAHGHCHNT PG S FRCE CHQG 
FTLVSSGHGCEDVNECDGPHRCQHGCQNQLGGYRCSCPOGFTQHSQWAQCVDENECALSPPTCGSASCRNTLGGFRCVCPS 
GFDFDQALGGCQE VDECAGRRG PCS YS CANT PGGFLCGCPQGYFRAGQGHCVSGLGFSPGPQDTPDKEELLSSEACYECKI 
NGLSPRDRPRRSAHRDHQVNLATIJ3SEALLTLGLNLSHLGRAERILELRPALEGLEGRIRYVIVRGNEQGFFRMHHLRGVS 
SPQLGRRRPGPGTYRLEWSHMAGPWGVQQEGQPGPWGQALRLKVQLSVALVGRSLSGPQLSREGGFWNWEGLIPRSDG 



The NOV2a amino acid sequence has 1895 of 2810 amino acid residues (67%) 
identical to, and 2257 of 2810 amino acid residues (80%) similar to, a Mus musculus 2907 
amino acid residue fibrillin 2 precursor protein (ptnr:SWISSPROT-ACC:Q61555) (E = 0.0). 

The disclosed NOV2a is expressed in at least the following tissues: testes, ovary, lung, 
liver, B-cells, total-fetus, spleen, Nervous System, Brain, Prosencephalon/Forebrain, 
Diencephalon, Pituitary Gland, Hematopoietic Tissues, Lymphoid tissue, Lymph node and 
Whole Organism. This information was derived by determining the tissue sources of the 
sequences that were included in the invention. In addition, the NOV2a sequence is predicted 
to be expressed in the following tissues because of the expression pattern of a closely related 
Mus musculus fibrillin 2 (fbn2) gene (GENBANK-ID: gb:GENBANK- 
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ID:MUSFBN2|acc:L39790): testes, ovary, lung, liver, total-fetus, brain, spleen, Nervous 
System, Brain, Pituitary Gland; Hematopoietic and Lymphatic System. 



NOV2b 

A disclosed NOV2b nucleic acid of 9894 nucleotides (also referred to as 153568997) 
encoding a novel Fibrillin-like protein is shown in Table 2C. An open reading frame was 
identified beginning with an ATG initiation codon at nucleotides 520-522 and ending with a 
TGA codon at nucleotides 9052-9054. Putative untranslated regions upstream from the 
intiation codon and downstream from the termination codon are underlined in Table 2C, and 
the start and stop codons are in bold letters. 



Table 2C. NOV2b nucleotide sequence (SEQ ID NO:7). 

CCTCCCATTCCTCTCCTCTCTCTCCCATCTGGACAGCCCCCAGCCTTCTGACACCCTGTTTCCCCCCCGGGACCCTGCTGC 
CCTTCCCCACACCACCTAACATGCATTTCTGACCTTGCTCCTCCCACTCAAAGCTTTTCAAGGGCTCTTCATTGTCCTTGA 
CGAATGAGCAAAAGCTGCATGACACTGCTATGCCCACTCCTGCAACGCCTGGCCCCACCTGGCCCCACCTGGCCCTCTCTC 
CCCTCCCTTCCACTTCCCACTCCCGTCTTGCCTTGGCTGTGCACCCTCAGCCCCAAGACCCTTCTCTAACATCACACCTCC 
TCCAGGAAGCCTCCTCTGACTGTTCACCGCTTCCCGGTTGGGGCTGGATGCCTCCTTGGGCTCCCAGAGGCCCCGGGGCTG 
CCCCATTTGGCAACCACCCTGCCCTCCTCGTTGTGTTGGGTCCCCCATGGCTAGGGTGGGGGGCTCATCTAGGGCTGACTC 
TGCTTCCTCTCCGCAGCCTCCAGGGGACACGCCATGACTCTGGAGGGTCTGTATTTGGCAAGGGGCCCCCTGGCCCGGCTC 



CGTGTGCGGAGGCGGGGCAGCCCAGGCATCTTGCAGGGGCCGAATGTGTGCGGCTCCCGGTTCCATGCCTACTGCTGTCCA 
GGCTGGAGGACATTCCCTGGCAGGAGCCAGTGTGTCGTACCCATCTGTAGGCGCGCCTGCGGTGAAGGCTTCTGCTCCCAG 
CCCAACCTGTGCACCTGTGCGGATGGGACGCTGGCTCCCAGCTGCGGGGTGAGCCGAGGGTCAGGGTGCAGTGTGAGCTGT 
ATGAATGGGGGCACCTGCCGGGGGGCGTCCTGTCTGTGTCAGAAGGGCTACACAGGCACCGTGTGTGGGCAGCCCATCTGT 
GACCGCGGCTGCCACAATGGGGGTCGCTGCATTGGGCCCAACCGCTGCGCCTGTGTGTATGGCTTCATGGGACCTCAATGT 
GAGAGAGATTACCGGACGGGATCCTGCTTTGGCCAAGTAGGCCCCGAGGGGTGCCAGCATCAGCTGACGGGCCTCGTGTGC 
ACCAAGGCACTTTGCTGTGCCACTGTGGGCCGTGCCTGGGGCCTTCCATGTGAACTTTGCCCTGCACAGCCACACCCCTGC 
CGCCGCGGCTTCATCCCCAATATCCACACGGGGGCCTGCCAAGATGTGGATGAGTGCCAGGCTGTGCCAGGCCTGTGCCAG 
GGAGGCAGCTGCGTCAACATGGTGGGCTCCTTCCATTGCCGCTGTCCAGTTGGACACCGGCTCAGTGACAGCAGCGCCGCA 
TGTGAAGACT ACCGGG CCGGCG CCTGCTTCTCAGTGCTTTTCGGGGGC CGCTGTG CTGGAGAC CT CG CCGGCCACT ACACT 
CGCAGGCAGTGCTGCTGTGACAGGGGCAGGTGCTGGGCAGCTGGCCCGGTCCCTGAGCTGTGTCCTCCTCGGGGCTCCAAT 
GAATTCCAGCAACTGTGCGCCCAGCGGCTGCCGCTGCTACCCGGCCACCCTGGCCTCTTCCCTGGCCTCCTGGGCTTCGGA 
TCCAATGGCATGGGTCCCCCTCTTGGGCCAGCGCGACTCAACCCCCATGGCTCTGATGCGCGTGGGATCCCCAGCCTGGGC 
CCTGGCAACTCTAATATTGGCACTGCTACCCTGAACCAGACCATTGACATCTGCCGACACTTCACCAACCTGTGTCTGAAT 
GGCCGCTGCCTGCCCACGCCTTCCAGCTACCGCTGCGAGTGTAACGTGGGCTACACCCAGGACGTGCGCGGCGAGTGCATT 
GATGTAGACGAATGCACCAGCAGCCCCTGCCACCACGGTGACTGCGTCAACATCCCCGGCACCTACCACTGCCGGTGCTAC 
CCX3GGCTTCCAGGCCACGCCCACCAGGCAGGCATGCGTGGATGTGGACGAGTGCATTGTCAGTGGTGGCCTTTGTCACCTG 
GGCCGCTGTGTCAACACAGAGGGCAGCTTCCAGTGTGTCTGCAATGCAGGCTTCGAGCTCAGCCCTGACGGCAAGAACTGT 
GTGGACCACAACGAGTGTGCCACCAGCACCATGTGCGTCAACGGCGTGTGTCTCAACGAGGATGGCAGCTTCTCCTGCCTC 
TGCAAACCCGGCTTCCTGCTGGCGCCTGGCGGCCACTACTGCATGGACATTGACGAGTGCCAGACGCCCGGCATCTGCGTG 
AACGGCCACTGTACCAACACCGAGGGCTCCTTCCGCTGCCAGTGCCTGGGGGGGCTGGCGGTAGGCACGGATGGCCGCGTG 
TGCGTGGACACCCACGTGCGCAGCACCTGCTATGGGGCCATCGAGAAGGGCTCCTGTGCCCGCCCCTTCCCTGGCACTGTC 
ACCAAGTCGGAGTGCTGCTGTGCCAATCCGGACCACGGTTTTGGGGAGCCCTGCCAGCTTTGTCCTGCCAAAAACTCCGCT 
GAGTTCCAGGCACTGTGCAGCAGTGGGCTTGGCATTACCACGGATGGTCGAGACATCAACGAGTGTGCTCTGGATCCTGAG 
GTTTGTGCCAATGGCGTGTGCGAGAACCTTCGGGGCAGCTACCGCTGTGTCTGCAACCTGGGTTATGAGGCAGGTGCCTCA 
GGCAAGGACTGCACAGACGTGGATGAGTGTGCCCTCAACAGCCTCCTGTGTGACAACGGGTGGTGCCAGAATAGCCCTGGC 
AGCTACAGCTGGTCCTGCCCCCCCGGCTTCCACTTCTGGCAGGACACGGAGATCTGCAAAGATGTCGACGAATGCCTGTCC 
AGCCCGTGTGTGAGTGGCGTTTGTCGGAACCTGGCCGGCTCCTACACCTGCAAATGTGGCCCTGGCAGCCGGCTGGACCCC 
TCTGGTACCTTCTGTCTAGACAGCACCAAGGGCACCTGCTGGCTGAAGATCCAGGAGAGCCGCTGTGAGGTGAACCTTCAG 
GGAGCCAGCCTGCGGTCTGAGTGCTGTGCCACCCTCGGGGCAGCCTGGGGGAGCCCCTGCGAACGCTGCGAGATCGACCCT 
GCCTGTGCCCGGGGCTTTGCCCGGATGACGGGTGTCACCTGCGATGATGTGAACGAGTGTGAGTCCTTCCCGGGAGTCTGT 
CCCAACGGGCGTTGCGTCAACACTGCTGGGTCTTTCCGCTGTGAGTGTCCAGAGGGCCTGATGCTGGACGCCTCAGGCCGG 
CTGTGCGTGGATGTGAGATTGGAACCATGTTTCCTGCGATGGGATGAGGATGAGTGTGGGGTCACCCTGCCTGGCAAGTAC 
CGGATGGACGTCTGCTGCTGCTCCATCGGGGCCGTGTGGGGAGTCGAGTGCGAGGCCTGCCCGGATCCCGAGTCTCTGGAG 
TTCGCCAGCCTGTGCCCGCGGGGGCTGGGCTTCGCCAGCCGGG ACT TC CTGT CTGGCCGAC CATTCT AT AAAGATGTG AAT 
G AATGCAAGGTGTTC CCTGGCCTCTGCACGCACGGT ACCTGC AGAAACACGGTGGG CAGCTTC CACTGCG CCTGTGCGGGG 
GGCTTCGCCCTGGATGCCCAGGAACGGAACTGCACAGATATCGACGAGTGTCGCATCTCTCCTGACCTCTGCGGCCAGGGC 
ACCTGTGTCAACACGCCGGGCAGCTTTGAGTGCGAGTGTTTTCCCGGCTACGAGAGTGGCTTCATGCTGATGAAGAACTGC 
ATGGACGTGGACGAGTGTGCAAGGGACCCGCTGCTCTGCCGGGGAGGCACTTGCACCAACACGGATGGGAGCTACAAGTGC 
CAGTGTCCCCCTGGGCATGAGCTGACGGCCAAGGGCACTGCCTGTGAGGACATCGATGAGTGCTCCCTGAGTGATGGCCTG 
TGTCCCCATGGCCAGTGTGTCAATGTCATCGGTGCCTTCCAGTGCTCCTGCCATGCCGGCTTCCAGAGCACACCTGACCGC 
CAGGGCTGCGTGGACATCAACGAATGCCGGGTCCAGAATGGTGGGTGTGACGTGCACCGTATTAACACTGAGGGCAGCTAC 
CGGTGCAGCTGTGGGCAGGGCTACTCGCTGATGCCCGACGGAAGGGCATGTGCAGACGTGGACGAGTGTGAAGAGAACCCC 
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CGCGTTTGTGACCAAGGCCACTGCACCAACATGCCAGGGGGTCACCGCTGCCTGTGCTATGATGGCTTCATGGCCACGCCA 
GACATGAGGACATGTGTTGATGTGGATGAGTGTGACCTGAACCCTCACATCTGCCTCCATGGGGACTGCGAGAACACGAAG 
GGTTCCTTTGTCTGCCACTGTCAGCTGGGCTACATGGTCAGGAAGGGGGCCACAGGCTGCTCTGATGTGGATGAATGCGAG 
GTTGGAGGACACAACTGTGACAGTCACGCCTCCTGTCTCAACATCCCGGGGAGTTTCAGCTGTAGGTGCCTGCCAGGCTGG 
GTGGGGGATGGCTTCGAATGTCACGACCTGGATGAATGCGTCTCCCAGGAGCACCGGTGCAGCCCAAGAGGTGACTGTCTC 
AATGTCCCTGGCTCCTACCGCTGCACCTGCCGCCAGGGCTTTGCCGGGGATGGCTTCTTCTGCGAAGACAGGGATGAATGT 
GCCGAGAACGTGGACCTCTGTGACAACGGGCAGTGCCTCAATGCGCCCGGCGGGTACCGCTGTGAATGTGAGATGGGCTTT 
GACCCCACCGAGGACCACCGGGCCTGCCAGGATGTGGACGAGTGTGCGCAAGAGAACCTCTGTGCATTTGGGAGCTGTGAG 
AACCTGCCTGGAATGTTCCGCTGCATCTGCAATGGTGGCTACGAACTGGACCGAGGGGGTGGCAACTGCACAGACATCAAC 
GAGTGTGCAGACCCAGTAAACTGCATCAACGGCGTGTGCATTAACACCCCCGGCAGCTACCTCTGCAGCTGCCCCCAGGAT 
TTTGAGCTGAACCCCAGCGGAGTGGGCTGCGTGGACACTCGGGCCGGGAACTGTTTCCTGGAGACGCATGACCGAGGGGAC 
AGTGGCATTTCCTGCAGTGCCGAGATCGGAGTTGGTGTCACCCGAGCTTCCTGCTGTTGCTCCCTGGGCCGGGCTTGGGGC 
AATCCCTGTGAGCTGTGCCCTATGGCCAACACGACTGAGTACAGAACCCTGTGCCCGGGTGGTGAGGGCTTCCAGCCTAAC 
CGCATCACTGTCATTCTGGAAGACATCGACGAGTGCCAAGAGCTGCCAGGGCTGTGTCAGGGGGGTGACTGCGTCAACACG 
TTTGGCAGTTTCCAGTGTGAGTGCCCACCTGGCTACCACCTCAGTGAGCACACCCGCATCTGTGAGGATATTGACGAATGC 
TCCACACACTCCGGCATCTGTGGCCCTGGCACCTGCTACAACACCCTGGGGAACTACACCTGTGTCTGCCCTGCAGAGTAC 
CTCCAAGTCAATGGTGGCAACAACTGCATGGATATGAGGAAGAGTGTCTGCTTCCGGCACTATAACGGCACATGTCAAAAT 
GAGCTGGCCTTCAACGTGACCCGGAAAATGTGTTGCTGCTCCTACAACATTGGCCAGGCCTGGAATAGACCCTGTGAGGCC 
TGCCCCACTCCCATCAGTCCTGACTACCAGATCCTGTGTGGAAATCAGGCCCCGGGATTCCTCACTGACATCCACACGGGG 
AAGCCCCTTGACATTGATGAGTGTGGGGAGATCCCCGCCATCTGTGCCAATGGCATCTGCATAAACCAGATCGGGAGTTTC 
CGCTGCGAGTGCCCCGCAGGCTTCAACTACAACAGCATCCTGCTGGCTTGTGAAGATGTCGATGAGTGTGGCAGCAGGGAG 
AGTCCCTGCCAGCAGAATGCTGACTGCATCAACATCCCCGGTAGCTACCGCTGCAAGTGCACCCGAGGGTACAAACTGTCG 
CCAGGCGGGGCTTGTGTGGGACGGAATGAGTGTCGGGAGATCCCGAATGTCTGTAGCCATGGTGACTGCATGGACACAGAA 
GGCAGCTACATGTGTCTGTGTCACCGTGGATTCCAGGCCTCTGCAGACCAGACCCTGTGCATGGACATTGACGAGTGTGAC 
CGGCAGCCTTGTGGAAATGGGACCTGCAAGAACATCATTGGCTCCTACAACTGCCTCTGCTTCCCTGGCTTTGTGGTGACA 
CACAATGGGGATTGTGTGGATTTTGATGAGTGTACTACCCTGGTGGGGCAGGTGTGCCGATTTGGCCATTGCCTCAACACA 

GCTGGTTCCTTCCACTGCCTCTGCCAGGATGGCTiTuAGuTUACau^ iohi uoomunnL xwj.o A « W www« 

CTCAGCCTTGCAGGAACCTGCCTACCCGGCACTTGCCAGAACCTCGAGGGCTCCTTCCGCTGCATCTGTCCCCCTGGCTTC 
CAGGTGCAGAGTGACCACTGCATTGATATCGACGAGTGCTCAGAGGAGCCCAACCTCTGCCTCTTTGGCACCTGTACCAAC 
AGCCCTGGGAGCTTCCAGTGCCTCTGCCCACCTGGCTTTGTCCTCTCTGACAATGGGCACCGTTGCTTTGACACACGGCAG 
AGTTTCTGCTTCACCCGTTTTGAGGCTGGGAAGTGCTCGGTGCCCAAAGCTTTCAACACCACCAAGACCCGCTGCTGCTGC 
AGTAAGAGGCCTGGGGAGGGCTGGGGAGACCCCTGCGAACTGTGTCCCCAGGAGGACTCCCCTCCCCCTCTCCGTCCAGCT 
GCCTTTCAGGAGCTCTGCCCCTTTGGCCACGGGGCAGTCCCAGGCCCGGATGACTCCCGAGAAGACGTGAATGAGTGTGCA 
GAGAACCCTGGCGTCTGCACTAACGGCGTCTGTGTCAACACCGATGGATCCTTCCGCTGTGAGTGTCCCTTTGGCTACAGC 
CTGGACTTCACTGGCATCAACTGTGAGGACACAGACGAGTGCTCTGTCGGCCACCCCTGTGGGCAAGGGACATGCACCAAT 
GTCATCGGAGGCTTCGAATGTGCCTGTGCTGACGGCTTTGAGCCTGGCCTCATGATGACCTGCGAGGACATCGACGAATGC 
TCCCTGAACCCGCTGCTCTGTGCCTTCCGCTGCCACAATACCGAGGGCTCCTACCTGTGCACCTGTCCAGCCGGCTACACC 
CTGCGGGAGGATGGGGCCATGTGTCGAGATGTGGACGAGTGTGCAGATGGTCAGCAGGACTGCCACGCCCGGGGCATGGAG 
TGCAAG AACCT CAT CGGT ACCTTCG CGTGCGTCTGT C CC CCAGGCATGCGGCCCCTGC CTGGCT CTGGGGAGGGCTGCACA 
GATGACAATGAATGCCACGCTCAGCCTGACCTCTGTGTCAACGGCCGCTGTGTCAACACCGCGGGCAGCTTCCGGTGCGAC 
TGTGATGAGGGATTCCAGCCCAGCCCCACCCTTACCGAGTGCCACGACATCCGGCAGGGGCCCTGCTTTGCCGAGGTGCTG 
CAGACCATGTGCCGGTCTCTGTCCAGCAGCAGTGAGGCTGTCACCAGGGCCGAGTGCTGCTGTGGGGGTGGCCGGGGCTGG 
GGGCCCCGCTGCGAGCTCTGTCCCCTGCCCGGCACCTCTGCCTACAGGAAGCTGTGCCCCCATGGCTCAGGCTACACTGCT 
GAGGGCCGAGATGTAGATGAATGCCGTATGCTTGCTCACCTGTGTGCTCATGGGGAGTGCATCAACAGCCTTGGCTCCTTC 
CGCTGCCACTGTCAGGCCGGGTACACACCGGATGCTACTGCTACTACCTGCCTGGATATGGATGAGTGCAGCCAGGTCCCC 
AAGCCATGTACCTTCCTCTGCAAAAACACGAAGGGCAGTTTCCTGTGCAGCTGTCCCCGAGGCTACCTGCTGGAGGAGGAT 
GGCAGGACCTGCAAAGACCTGGACGAATGCACCTCCCGGCAGCACAACTGTCAGTTCCTCTGTGTCAACACTGTGGGCGCC 
TTCACCTGCCGCTGTCCACCCGGCTTCACCCAGCACCACCAGGCCTGCTTCGACAATGATGAGTGCTCAGCCCAGCCTGGC 
CCATGTGGTGCCCACGGGCACTGCCACAACACCCCGGGCAGCTTCCGCTGTGAATGCCACCAAGGCTTCACCCTGGTCAGC 
TCAGGCCATGGCTGTGAAGATGTGAATGAATGTGATGGGCCCCACCGCTGCCAGCATGGCTGTCAGAACCAGCTAGGGGGC 
TACCGCTGCAGCTGCCCCCAGGCTTTCACCCAGCACTCCCAGTGGGCCCAGTGTGTGGATGAGAATGAGTGTGCCCTGTCG 
CCCCCCACCTGCGGGAGCGCCTCCTGTCGCAACACTCTTGGTGGCTTCCGCTGCGTCTGCCCCTCCGGCTTTGACTTTGAT 
CAGGCCCTCGGGGGCTGCCAGGAGGTGGATGAGTGCGCCGGACGGCGTGGCCCCTGTAGCTACAGCTGTGCCAACACGCCT 
GGTGGCTT CCTGTGCGGCTGTC CTCAAGGCTACTTC CGGGTTGGGCAAGGGCACTGTGTCT CCGGCCTGGGCTTCAGCCCC 
GGACCCCAGGACACCCCGGACAAAGAGGAGCTGCTCTCGTCTGAAGCCTGCTACGAATGCAAGATCAATGGCCTCTCCCCT 
CGGGACCGGCCACGACGCAGTGCCCACAGGGACCACCAGGTGAACCTGGCCACCCTTGACTCCGAGGCCCTGCTGACCTTG 
GGCCTGAACCTCTCACACCTGGGCCGGGCCGAGCGCATCCTGGAGCTCCGGCCGGCCCTGGAGGGTCTAGAGGGCCGGATC 
CGCTACGTCATCGTCCGCGGAAACGAGCAAGGTTTCTTTCGCATGCATCACCTCCGTGGCGTCAGCTCCCTGCAGCTGGGG 
CGGAGGCGGCCGGGGCCTGGAACCTACCGGCTGGAGGTGGTGAGCCACATGGCAGGACCCTGGGGTGTCCAGCAAGAGGGG 
CAGCCAGGGCCATGGGGCCAGGCCTTGAGGCTGAAGGTGCAACTGTCAGTTGCTTTAGTTGGGAGGAGCCTCAGTGGGCCC 
CAGCTGTCCAGAGAAGGGGGATTCTGGAACTGGGAAGGACTGATCCCCAGAAGCGAT^ 

CTCAGGAA GAGTGAAATGCTACACGACAACCTCAGGCAAGCCCGGCCTCTGCCTGGGCCTCTGT GCCAGCCCCGGGGGCCC 
CCC AGTT AC TCAGTCTTT CCTGGAGACAGCAAG AAGCTGCAATGTGCAATCCCCCTG CCCC CACA G CCAAGGT CAGGAAGA 
GGCCCTGTGGTCAC CGTGTCTGGCCAATCrrCAGGCTTTCTVCTTCrGTACTGCACTGTGGCTTGCCCTGGCG GGGGGCAGGG 
GGTTGGC AGGACATGGCAATGGGCAACTGGGGTGGGCACAGGGCTTATTCCTCGGAGTAGAAGGGTGTACA GGGGGCCCAG 
ACTCCACAGTG ACTTGCCACATTTGCCCCCCATTTGGAGAATGCTTTTATATCAAAAGTGGAGACGATAATAAAGTTATTT 
TGGGT TAAGTCTGCCTGCCCTTTGGCAAGTTCTTGAAGTAAGTAGATGCTGCCCTCGGACTGGGCGAGGCAGATCTTGTGC 
rTGGGGAAGCA GAAGGCCTTATGGGCTCCCCAGAATGGTAATAATGGCTCACGCTTCCTGACCACGTA CTACATACCAGAC 
ACCA TTCGATTTTTTTTTTATTTTTTCTGAGACAGGGTCTTGCTCTGTTGCCTAGGTTGGAGTGCAGTGGCGCGATCGTGG 
CTCCCTGTGG TCGCCACTTTCCGGGCTCGAGCAATCCTCCCACCTCAGCCTCTCCCAAGTAGCTGGGACCAAAGGTGCACG 
CCACCACACCCAGCTAATTTTTTTAAATTTCTTTTTCTTTCTCTTTCTTTTTGAGACCAGCCCGGCCAACATGACGAAACC 

CCATCTCTAATA 
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The disclosed NOV2b nucleic acid sequence, localized to chromsome 19, has 3617 of 
5008 bases (72%) identical to a Rattus norvegicus fibrillin 2 (fbn2) mRNA (gb:GENBANK- 
ID:AF135060|acc:AF135060.1) (E = 0.0). 

A NOV2b polypeptide (SEQ ID NO: 8) encoded by SEQ ID NO:7 has 2844 amino acid 
residues and is presented using the one-letter code in Table 2D. Signal P, Psort and/or 
Hydropathy results predict that NOV2b contains a signal peptide and is likely to be localized 
to the nucleus with a certainty of 0.6000. Although PSORT suggests that the Fibrillin-like 
protein may be localized in the nucleus, the NOV2b protein is similar to the Fibrillin family, 
some members of which are released extracellularly. Therefore it is likely that NOV2b protein 
shows a similar localization. The most likely cleavage site for a NOV2b peptide is between 
amino acids 29 and 30, at: AGG-QG. 



Table 2D. Encoded JNOV2b protein sequence (SEQ ID NO:8). 



MTLEGLYLARGPLARLLLAWSALLCMAGGQGRWDGALEAAGPGRVRRRGS PG I LQGPNVCGSRFHAYCCPGWRTPPGRSQC 
WPICRRACGEGFCSQPl^CTCADGTLAPSCGVSRGSGCSVSCMNGGTCRGASCLCQKGYTGTVCGQPICDRGCHNGGRCI 
GPNRCACVYGFMGPQCERDYRTGSCFGQVGPEGCQHQLTGLVCTKALCCATVGRAWGLPCELCPAQPHPCRRGFIPNIHTG 
ACQDVDECQAVPGLCQGGSCVNMVGSFHCRCPVGHRLSDSSAACEDYRAGACFSVLFGGRCAGDLAGHYTRRQCCCDRGRC 
WAAGPVPELCPPRGSNEFQQLCAQRLPLLPGHPGLFPGLLGFGSNGMGPPLGPARLNPHGSDARGIPSLGPGNSNIGTATL 
NQTIDICRHFTNLCLNGRCLPTPSSYRCECNVGYTQDVRGECIDVDECTSSPCHHGDCVNIPGTYHCRCYPGFQATPTRQA 
CVDVDEC I VSGGLCHLGRCVNTEGS FQCVCNAGFELS PDGKNCVDHNECATSTMCVNGVCLNEDGS FS CLCKPGFLLAPGG 
HYCMDIDECQTPGICVNGHCTNTEGSFRCQCLGGLAVGTDGRVCVDTHVRSTCYGAIEKGSCARPFPGTVTKSECCCANPD 
HGFGEPCQLCPAKNSAEFQALCSSGLGITTDGRDINECALDPEVCANGVCENLRGSYRCVCNLGYEAGASGKDCTDVDECA 
LNSLLCDNGWCQNSPGSYSCSCPPGFHFWQDTEICKDVDECLSSPCVSGVCRNLAGSYTCKCGPGSRLDPSGTFCLDSTKG 
TCWLK I QE SRCE VNLQGAS LRS ECCATLGAA WGS PCERCE I DPACARGFARMTGVTCDDVNECE S FPGVC PNGRCVNTAG S 
FRCECPEGLMLDASGRLCVDVRLEPCFLRWDEDECGVTLPGKYRMDVCCCSIGAVWGVECEACPDPESLEFASLCPRGLGF 
ASRDFLSGRPFYKDVNECKVFPGLCTHGTCRNTVGS FHCACAGGFALDAQERNCTD IDECR I SPDLCGQGTCVNTPGS FEC 
ECFPGYESGFMLMKNCMDVDECARDPLLCRGGTCTNTDGSYKCQCPPGHELTAKGTACEDIDECSLSDGLCPHGQCVNVIG 
AFQCSCHAGFQSTPDRQGCVDINECRVQNGGCDVHRINTEGSYRCSCGOGYSLMPDGRACADVDECEENPRVCDQGHCTNM 
PGGHRCLC YDGFMAT PDMRT CVDVDECDLNPH I CLHGDCENTKG S F VCHCQLG YM VRKG ATGC S DVDE CE VGGHNCD S HA S 
CLNIPGSFSCRCLPGWVGDGFECHDLDECVSQEHRCSPRGDCLNVPGSYRCTCRQGFAGDGFFCEDRDECAENVDLCDNGQ 
CLNAPGGYRCECEMGFDPTEDHRACQDVDECAQENLCAFGSCENLPGMFRCICNGGYELDRGGGNCTDINECADPVNCING 
VCINTPGSYLCSCPQDFELNPSGVGCVDTRAGNCFLETHDRGDSGISCSAEIGVGVTRASCCCSLGRAWGNPCELCPMANT 
TEYRTLCPGGEGFQPNRITVILEDIDECQELPGLCOGGDCVNTFGSFQCECPPGYHLSEHTRICEDIDECSTHSGICGPGT 
CYNTLGNYTCVCPAEYLQVNGGNNCMDMRKSVCFRHYNGTCQNELAFNVTRKMCCCSYNIGQAWNRPCEACPTPISPDYQI 
LCGNQAPGFLTD I HTGKPLD I DECGE I PAICANG ICINQI GSFRCECPAGFNYNS I LLACEDVDECGSRESPCQQNADC I N 
I PGSYRCKCTRGYKLS PGGACVGRNECRE I PNVCSHGDCMDTEGSYMCLCHRGFQASADQTLCMDIDECDRQPCGNGTCKN 
IIGSYNCLCFPGFWTHNGDCVDFDECTTLVGQVCRFGHCLNTAGSFHCLCQDGFELTADGKNCVDTNECLSLAGTCLPGT 
CQNLEGS FRC I C P PG FQ VQ S DHC IDIDECSEE PNLCL FGTCTNS PG S FQCLCP PG FVLS DNGHRC FDT RQ S FC FT R FEAG K 
CSVPKAFNTTKTRCCCSKRPGEGWGDPCELCPQEDSPPPLRPAAFQELCPFGHGAVPGPDDSREDVNECAENPGVCTNGVC 
VNTDGSFRCECPFGYSLDFTGINCEDTDECSVGHPCGQGTCTNVIGGFECACADGFEPGLMMTCEDIDECSLNPLLCAFRC 
HOTEGSYLCTCPAGYTLREDGAMCRDVDECADGQQDCHARGMECKNLIGTFACVCPPGMRPLPGSGEGCTDDNECHAQPDL 
CVNGRCVNTAGSFRCDCDEGFQPSPTLTECHDIRQGPCFAEVLQTMCRSLSSSSEAVTRAECCCGGGRGWGPRCELCPLPG 
TSAYRKLCPHGSGYTAEGRDVDECRMLAHLCAHGECINSLGSFRCHCQAGYTPDATATTCLDMDECSQVPKPCTFLCKNTK 
GSFLCSCPRGYLLEEDGRTCKDLDECTSRQHNCQFLCVNTVGAFTCRCPPGFTQHHQACFDNDECSAQPGPCGAHGHCHNT 
PGSFRCECHQGFTLVSSGHGCEDVNECDGPHRCQHGCQNQLGGYRCSCPQAFTQHSQWAQCVDENECALSPPTCGSASCRN 
TLGGFRCVCPSGFDFDQALGGCQEVDECAGRRGPCSYSCANTPGGFLCGCPQGYFRVGQGHCVSGLGFSPGPQDTPDKEEL 
LSSEACYECKINGLSPRDRPRRSAHRDHQVNLATLDSEALLTLGLNLSHLGRAERILELRPALEGLEGRIRYVrVRGNEQG 
FFRMHHLRGVSSLQLGRRRPGPGTYRLEWSHMAGPWGVQQEGQPGPWGQALRLKVQLSVALVGRSLSGPQLSREGGFWNW 
EGLIPRSDG 



The NOV2b amino acid sequence has 1797 of 2750 amino acid residues (65%) 
identical to, and 2161 of 2750 amino acid residues (78%) similar to, a Homo sapiens 291 1 
amino acid residue fibrillin 2 precursor protein (ptnr:SWISSNEW-ACC:P35556) (E - 0.0). 

NOV2b is expressed in at least the following tissues: adrenal gland, bone marrow, 

brain - amygdala, brain - cerebellum, brain - hippocampus, brain - substantia nigra, brain - 

thalamus, brain -whole, fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, 
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lymphoma - Raji, mammary gland, pancreas, pituitary gland, placenta, prostate, salivary 
gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, thyroid, trachea and 
uterus. Expression information was derived from the tissue sources of the sequences that were 
included in the derivation of the NOV2b sequence. 



NOV2c 

A disclosed NOV2c nucleic acid of 9993 nucleotides (also referred to as CG88987-01) 
encoding a novel Fibrillin-like protein is shown in Table 2E. An open reading frame was 
identified beginning with an ATG initiation codon at nucleotides 520-522 and ending with a 
TGA codon at nucleotides 9151-9153. Putative untranslated regions upstream from the 
intiation codon and downstream from the termination codon are underlined in Table 2E, and 
the start and stop codons are in bold letters. 



Table 2E. NOV2c nucleotide sequence (SEQ ID NO:9). 

CCTCCCATTCCTCTCCTCTCTCTCCCATCTGGACAGCCCCCAGCCTTCTGACACCCTGTTTCCCCCCCGGGACCCTGcfGC" 
CCTTCCCCACACCACCTAACATGCATTTCTGACCTTGCTCCTCCCACTCAAAGCTTTTCAAGGGCTCTTCATTGTCCTTGA 
CGAATGAGCAAAAGCTGCATGACACTGCTATGCCCACTCCTGCAACGCCTGGCCCCACCTGGCCCCACCTGGCCCTCTCTC 
CCCTCCCTTCCACTTCCCACTCCCGTCTTGCCTTGGCTGTGCACCCTCAGCCCCAAGACCCTTCTCTAACATCACACCTCC 
TCCAGGAAGCCTCCTCTGACTGTTCACCGCTTCCCGGTTGGGGCTGGATGCCTCCTTGGGCTCCCAGAGGCCCCGGGGCTG 
CCCCATTTGGCAACCACCCTGCCCTCCTCGTTGTGTTGGGTCCCCCATGGCTAGGGTGGGGGGCTCATCTAGGGCTGACTC 
TGCTTCCTCTCCGCAGCCTCCAGGGGACACGCC ATGACTCTGGAGGGTCTGTATTTGGCAAGGGGCCCCCTGGCCCGGCTC 
CTGCTGGCCTGGTCGGCCCTGTTGTGCATGGCAGGTGGCCAAGGCCGCTGGGACGGGGCCTTGGAGGCTGCAGGTCCTGGA 
CGTGTGCGGAGGCGGGGCAGCCCAGGCATCTTGCAGGGGCCGAATGTGTGCGGCTCCCGGTTCCATGCCTACTGCTGTCCA 
GGCTGGAGGACATTCCCTGGCAGGAGCCAGTGTGTCGTACCCATCTGTAGGCGCGCCTGCGGTGAAGGCTTCTGCTCCCAG 
CCCAACCTGTGCACCTGTGCGGATGGGACGCTGGCTCCCAGCTGCGGGGTGAGCCGAGGGTCAGGGTGCAGTGTGAGCTGT 
ATGAATGGGGGCACCTGCCGGGGGGCGTCCTGTCTGTGTCAGAAGGGCTACACAGGCACCGTGTGTGGGCAGCCCATCTGT 
GACCGCGGCTGCCACAATGGGGGTCGCTGCATTGGGCCCAACCGCTGCGCCTGTGTGTATGGCTTCATGGGACCTCAATGT 
GAGAGAGATTACCGGACGGGACCCTGCTTTGGCCAAGTAGGCCCCGAGGGGTGCCAGCATCAGCTGACGGGCCTCGTGTGC 
ACCAAGGCACTTTGCTGTGCCACTGTGGGCCGTGCCTGGGGCCTTCCATGTGAACTTTGCCCTGCACAGCCACACCCCTGC 
CGCCGCGGCTTCATCCCCAATATCCACACGGGGGCCTGCCAAGATGTGGATGAGTGCCAGGCTGTGCCAGGCCTGTGCCAG 
GGAGGCAGCTGCGTCAACATGGTGGGCTCCTTCCATTGCCGCTGTCCAGTTGGACACCGGCTCAGTGACAGCAGCGCCGCA 
TGTGAAGACTACGATGAATGCAGCACCATTCCTGGAATCTGTGAAGGGGGTGAATGTACAAACACAGTCAGCAGTTACTTT 
TGCAAATGTCCTCCTGGTTTTTACACCTCTCCAGATGGTACTCTTCATGGACAGTCGCGGGCCGGCGCCTGCTTCTCAGTG 
CTTTTCGGGGGCCGCTGTGCTGGAGACCTCGCCGGCCACTACACTCGCAGGCAGTGCTGCTGTGACAGGGGCAGGTGCTGG 
GCAGCTGGCCCGGTCCCTGAGCTGTGTCCTCCTCGGGGCTCCAATGAATTCCAGCAACTGTGCGCCCAGOSGCTGCCGCTG 
CT AC CCGGCCACCCTGGCCT CTTCCCTGGC CT CCTGGGCTTCGGAT CCAATGGCATGGGTCCCCCTCTTGGGCCAGCGCGA 
CTCAACCCCCATGGCTCTGATGCGCGTGGGATCCCCAGCCTGGGCCCTGGCAACTCTAATATTGGCACTGCTACCCTGAAC 
CAGACCATTGACATCTGCCGACACTTCACCAACCTGTGTCTGAATGGCCGCTGCCTGCCCACGCCTTCCAGCTACCGCTGC 
GAGTGTAACGTGGGCTACACCCAGGACGTGCGCGGCGAGTGCATTGATGTAGACGAATGCACCAGCAGCCCCTGCCACCAC 
GGTGACTGCGTCAACATCCCCGGCACCTACCACTGCCGGTGCTACCCGGGCTTCCAGGCCACGCCCACCAGGCAGGCATGC 
GTGGATGTGGACGAGTGCATTGTCAGTGGTGGCCTTTGTCACCTGGGCCGCTGTGTCAACACAGAGGGCAGCTTCCAGTGT 
GTCTGCAATGCAGGCTTCGAGCTCAGCCCTGACGGCAAGAACTGTGTGGACCACAACGAGTGTGCCACCAGCACCATGTGC 
GTCAACGGCGTGTGTCTCAACGAGGATGGCAGCTTCTCCTGCCTCTGCAAACCCGGCTTCCTGCTGGCGCCTGGCGGCCAC 
TACTGCATGGACATTGACGAGTGCCAGACGCCCGGCATCTGCGTGAACGGCCACTGTACCAACACCGAGGGCTCCTTCCGC 
TGCCAGTGCCTGGGGGGGCTGGCGGTAGGCACGGATGGCCGCGTGTGCGTGGACACCCACGTGCGCAGCACCTGCTATGGG 
GCCATCGAGAAGGGCTCCTGTGCCCGCCCCTTCCCTGGCACTGTCACCAAGTCCGAGTGCTGCTGTGCCAATCCGGACCAC 
GGTTTTGGGGAGCCCTGCCAGCTTTGTCCTGCCAAAGACTCCGCTGAGTTCCAGGCACTGTGCAGCAGTGGGCTTGGCATT 
ACCACGGATGGTCGAGACATCAACGAGTGTGCTCTGGATCCTGAGGTTTGTGCCAATGGCGTGTGCGAGAACCTTCGGGGC 
AGCTACCGCTGTGTCTGCAACCTGGGTTATGAGGCAGGTGCCTCAGGCAAGGACTGCACAGACGTGGATGAGTGTGCCCTC 
AACAGCCTCCTGTGTGACAACGGGTGGTGCCAGAATAGCCCTGGCAGCTACAGCTGCTCCTGCCCCCCCGGCTTCCACTTC 
TGGCAGGACACGGAGATCTGCAAAGATGTCGACGAATGCCTGTCCAGCCCGTGTGTGAGTGGCGTCTGTCGGAACCTGGCC 
GGCTCCTACACCTGCAAATGTGGCCCTGGCAGCCGGCTGGACCCCTCTGGTACCTTCTGTCTAGACAGCACCAAGGGCACC 
TGCTGGCTGAAGATCCAGGAGAGCCGCTGTGAGGTGAACCTTCAGGGAGCCAGCCTGCGGTCTGAGTGCTGTGCCACCCTC 
GGGGCAGCCTGGGGGAGCCCCTGCGAACGCTGCGAGATCGACCCTGCCTGTGCCCGGGGCTTTGCCCGGATGACGGGTGTC 
ACCTGCGATGATGTGAACGAGTGTGAGTCCTTCCCGGGAGTCTGTCCCAACGGGCGTTGCGTCAACACTGCTGGGTCTTTC 
CGCTGTGAGTGTCCAGAGGGCCTGATGCTGGACGCCTCAGGCCGGCTGTGCGTGGATGTGAGATTGGAACCATGTTTCCTG 
CGATGGGATGAGGATGAGTGTGGGGTCACCCTGCCTGGCAAGTACCGGATGGACGTCTGCTGCTGCTCCATCGGGGCCGTG 
TGGGGAGTCGAGTGCGAGGCCTGCCCGGATCCCGAGTCTCTGGAGTTCGCCAGCCTGTGCCCGCGGGGGCTGGGCTTCGCC 
AGCCGGGACTTCCTGTCTGGCCGACCATTCTATAAAGATGTGAATGAATGCAAGGTGTTCCCTGGCCTCTGCACGCACGGT 
ACCTGCAGAAACACGGTGGGCAGCTTCCACTGCGCCTGTGCGGGGGGCTTCGCCCTGGATGCCCAGGAACGGAACTGCACA 
GATATCGACGAGTGTCGCATCTCTCCTGACCTCTGCGGCCAGGGCACCTGTGTCAACACGCCGGGCAGCTTTGAGTGCGAG 
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TGTTTTCCCGGCTACGAGAGTGGCTTCATGCTGATGAAGAACTGCATGGACGTGGACGAGTGTGCAAGGGACCCGCTGCTC 

TGCCGGGGAGGCACTTGCACCAACACGGATGGGAGCTACAAGTGCCAGTGTCCCCCTGGGCATGAGCTGACGGCCAAGGGC 

ACTGCCTGTGAGGACATCGATGAGTGCTCCCTGAGTGATGGCCTGTGTCCCCATGGCCAGTGTGTCAATGTCATCGGTGCC 

TTCCAGTGCTCCTGCCATGCCGGCTTCCAGAGCACACCTGACCGCGGAGCTACAAGTGCCAGTTGCCCGACGGAAGGGCAT 

GTGCAGGTCGTCCTGGGGCCTGGGGAGCAGATGTGTACTGGGTGGTCTATCAGGGCAAAGCTAAGCACAGTCCCCAACCCT 

GCTCCCCCAGACGTGGACGAGTGTGAAGAGAACCCCCGCGTTTGTGACCAAGGCCACTGCACCAACATGCCAGGGGGTCAC 

CGCTGCCTGTGCTATGATGGCTTCATGGCCACGCCAGACATGAGGACATGTGTTGATGTGGATGAGTGTGACCTGAACCCT 

CACATCTGCCTCCATGGGGACTGCGAGAACACGAAGGGTTCCTTTGTCTGCCACTGTCAGCTGGGCTACATGGTCAGGAAG 

GGGGCCACAGGCTGCTCTGATGTGGATGAATGCGAGGTTGGAGGACACAACTGTGACAGTCACGCCTCCTGTCTCAACATC 

CCAGGGAGTTTCAGCTGTAGGTGCCTGCCAGGCTGGGTGGGGGATGGCTTCGAATGTCACGACCTGGATGAATGCGTCTCC 

CAGGAGCACCGGTGCAGCCCAAGAGGTGACTGTCTCAATGTCCCTGGCTCCTACCGCTGCACCTGCCGCCAGGGCTTTGCC 

GGGGATGGCTTCTTCTGCGAAGACAGGGATGAATGTGCCGAGAACGTGGACCTCTGTGACAACGGGCAGTGCCTCAATGCG 

CCCGGCGGGTACCGCTGTGAATGTGAGATGGGCTTTGACCCCACCGAGGACCACCGGGCCTGCCAGGATGTGGACGAGTGT 

GCGCAAGAGAACCTCTGTGCATTTGGGAGCTGTGAGAACCTGCCTGGAATGTTCCGCTGGATCTGCAATGGTGGCTACGAA 

CTGGACCGAGGGGGTGGCAACTGCACAGACATCAACGAGTGTGCAGACCCAGTAAACTGCATCAACGGCGTGTGCATTAAC 

ACCCCCGGCAGCTACCTCTGCAGCTGCCCCCAGGATTTTGAGCTGAACCCCAGCGGAGTGGGCTGCGTGGACACTCGGGCC 

GGGAACTGTTTCCTGGAGACGCATGACCGAGGGGACAGTGGCATTTCCTGCAGTGCCGAGATCGGAGTTGGTGTCACCCGA 

GCTTCCTGCTGTTGCTCCCTGGGCCGGGCTTGGGGCAATCCCTGTGAGCTGTGCCCTATGGCCAACACCACTGAGTACAGA 

ACCCTGTGCCCGGGTGGTGAGGGCTTCCAGCCTAACCGCATCACTGTCATTCTGGAAGACATCGACGAGTGCCAAGAGCTG 

CCAGGGCTGTGTCAGGGGGGTGACTGCGTCAACACGTTTGGCAGTTTCCAGTGTGAGTGCCCACCTGGCTACCACCTCAGT 

GAGCACACCCGCATCTGTGAGGATATTGACGAATGCTCCACACACTCCGGCATCTGTGGCCCTGGCACCTGCTACAACACC 

CTGGGGAACTACACCTGTGTCTGCCCTGCAGAGTACCTCCAAGTCAATGGTGGCAACAACTGCATGGATATGAGGAAGAGT 

GTCTGCTTCCGGCACTATAACGGCACATGTCAAAATGAGCTGGCCTTCAACGTGACCCGGAAAATGTGTTGCTGCTCCTAC 

AACATTGGCCAGGCCTGGAATAGACCCTGTGAGGCCTGCCCCACTCCCATCAGTCCTGACTACCAGATCCTGTGTGGAAAT 

CAGGCCCCGGGATTCCTCACTGACATCCACACGGGGAAGCCCCTTGACATTGATGAGTGTGGGGAGATCCCCGCCATCTGT 

GCCAATGGCATCTGCATAAACCAGATCGGGAGTTTCCGCTGCGAGTGCCCCGCAGGCTTCAACTACAACAGCATCCTGCTG 

GCTTGTGAAGATGTCGATGAG'i'GTGGL'AUUALKiUAUAU icll lbLu^^AUrtrt j. vj _ j. »j j. uw* A v^r_-* _w_~wo._~.-w_ 

TACCGCTGCAAGTGCACCCGAGGGTACAAACTGTCGCCAGGCGGGGCTTGTGTGGGACGGAATGAGTGTCGGGAGATCCCG 

AATGTCTGTAGCCATGGTGACTGCATGGACACAGAAGGCAGCTACATGTGTCTGTGTCACCGTGGATTCCAGGCCTCTGCA 

GACCAGACCCTGTGCATGGACATTGACGAGTGTGACCGGCAGCCTTGTGGAAATGGGACCTGCAAGAACATCATTGGCTCC 

TACAACTGCCTCTGCTTCCCTGGCTTTGTGGTGACACACAATGGGGATTGTGTGGATTTTGATGAGTGTACTACCCTGGTG 

GGGCAGGTGTGCCGATTTGGCCATTGCCTCAACACAGCTGGTTCCTTCCACTGCCTCTGCCAGGATGGCTTTGAGCTCACA 

GCTGATGGGAAGAACTGTGTGGACACCAATGAGTGCCTCAGCCTTGCAGGAACCTGCCTACCCGGCACTTGCCAGAACCTC 

GAGGGCTCCTTCCGCTGCATCTGTCCCCCTGGCTTCCAGGTGCAGAGTGACCACTGCATTGATATCGACGAGTGCTCAGAG 

GAGCCCAACCTCTGCCTCTTTGGCACCTGTACCAACAGCCCTGGGAGCTTCCAGTGCCTCTGCCCACCTGGCTTTGTCCTC 

TCTGACAATGGGCACCGTTGCTTTGACACACGGCAGAGTTTCTGCTTCACCCGTTTTGAGGCTGGGAAGTGCTCGGTGCCC 

AAAGCTTTCAACACCACCAAGACCCGCTGCTGCTGCAGTAAGAGGCCTGGGGAGGGCTGGGGAGACCCCTGCGAACTGTGT 

CCCCAGGAAGGCAGCGCTGCCTTTCAGGAGCTCTGCCCCTTTGGCCACGGGGCAGTCCCAGGCCCGGATGACTCCCGAGAA 

GACGTGAATGAGTGTGCAGAGAACCCTGGCGTCTGCACTAACGGCGTCTGTGTCAACACCGATGGATCCTTCCGCTGTGAG 

TGTCCCTTTGGCTACAGCCTGGACTTCACTGGCATCAACTGTGTGGACACAGACGAGTGCTCTGTCGGCCACCCCTGTGGG 

CAAGGGACATGCACCAATGTCATCGGAGGCTTCGAATGTGCCTGTGCTGACGGCTTTGAGCCTGGCCTCATGATGACCTGC 

GAGGACATCGACGAATGCTCCCTGAACCCGCTGCTCTGTGCCTTCCGCTGCCACAATACCGAGGGCTCCTACCTGTGCACC 

TGTCCAGCCGGCTACACCCTGCGGGAGGATGGGGCCATGTGTCGAGATGTGGACGAGTGTGCAGATGGTCAGCAGGACTGC 

CACGCCCGGGGCATGGAGTGCAAGAACCTCATCGGTACCTTCGCGTGCGTCTGTCCCCCAGGCATGCGGCCCCTGCCTGGC 

TCTGGGGAGGGCTGCACAGATGACAATGAATGCCACGCTCAGCCTGACCTCTGTGTCAACGGCCGCTGTGTCAACACCGCG 

GGCAGCTTCCGGTGCGACTGTGATGAGGGATTCCAGCCCAGCCCCACCCTTACCGAGTGCCACGACATCCGGCAGGGGCCC 

TGCTTTGCCGAGGTGCTGCAGACCATGTGCCGGTCTCTGTCCAGCAGCAGTGAGGCTGTCACCAGGGCCGAGTGCTGCTGT 

GGGGGTGGCCGGGGCTGGGGGCCCCGCTGCGAGCTCTGTCCCCTGCCCGGCACCTCTGCCTACAGGAAGCTGTGCCCCCAT 

GGCTCAGGCTACACTGCTGAGGGCCGAGATGTAGATGAATGCCGTATGCTTGCTCACCTGTGTGCTCATGGGGAGTGCATC 

AACAGCCTTGGCTCCTTCCGCTGCCACTGTCAGGCCGGGTACACACCGGATGCTACTGCTACTACCTGCCTGGATATGGAT 

GAGTGCAGCCAGGTCCCCAAGCCATGTACCTTCCTCTGCAAAAACACGAAGGGCAGTTTCCTGTGCAGCTGTCCCCGAGGC 

TACCTGCTGGAGGAGGATGGCAGGACCTGCAAAGACCTGGACGAATGCACCTCCCGGCAGCACAACTGTCAGTTCCTCTGT 

GTCAACACTGTGGGCGCCTTCACCTGCCGCTGTCCACCCGGCTTCACCCAGCACCACCAGGCCTGCTTCGACAATGATGAG 

TGCTCAGCCCAGCCTGGCCCATGTGGTGCCCACGGGCACTGCCACAACACCCCGGGCAGCTTCCGCTGTGAATGCCACCAA 

GGCTTCACCCTGGTCAGCTCAGGCCATGGCTGTGAAGATGTGAATGAATGTGATGGGCCCCACCGCTGCCAGCATGGCTGT 

CAGAACCAGCTAGGGGGCTACCGCTGCAGCTGCCCCCAGGCTTTCACCCAGCACTCCCAGTGGGCCCAGTGTGTGGATGAG 

AATGAGTGTGCCCTGTCGCCCCCCACCTGCGGGAGCGCCTCCTGTCGCAACACTCTTGGTGGCTTCCGCTGCGTCTGCCCC 

TCCGGCTTTGACTTTGATCAGGCCCTCGGGGGCTGCCAGGAGGTGGATGAGTGCGCCGGACGGCGTGGCCCCTGTAGCTAC 

AGCTGTGCCAACACGCCTGGTGGCTTCCTGTGCGGCTGTCCTCAAGGCTACTTCCGGGTTGGGCAAGGGCACTGTGTCTCC 

GGCCTGGGCTTCAGCCCCGGACCCCAGGACACCCCGGACAAAGAGGAGCTGCTCTCGTCTGAAGCCTGCTACGAATGCAAG 

ATCAATGGCCTCTCCCCTCGGGACCGGCCACGACGCAGTGCCCACAGGGACCACCAGGTGAACCTGGCCACCCTTGACTCC 

GAGGCCCTGCTGACCTTGGGCCTGAACCTCTCACACCTGGGCCGGGCCGAGCGCATCCTGGAGCTCCGGCCGGCCCTGGAG 

GGTCTAGAGGGCCGGATCCGCTACGTCATCGTCCGCGGAAACGAGCAAGGTTTCTTTCGCATGCATCACCTCCGTGGCGTC 

AGCTCCCTGCAGCTGGGGCGGAGGCGGCCGGGGCCTGGAACCTACCGGCTGGAGGTGGTGAGCCACATGGCAGGACCCTGG 

GGTGTCCAGCAAGAGGGGCAGCCAGGGCCATGGGGCCAGGCCTTGAGGCTGAAGGTGC^CTGTCAGTTGCTTTAGT^ 

AGGAGCCTCAGTGGGCCCCAGCTGTCCAGAGAAGGGGGATTCTGGAACTGGGAAGGACTGATCCCCAGAAGCGATGGCTGA 

CCAGATTGAACCCCGAAACTCAGGAAGAGTGAAATGCTACACGACAACCTCAGGCAAGCCCGGCC TCTGCCTGGGCCTCTG 

TG CCAGCCCCGGGGGCCCCCCAGTTACTCAGTCTTTCCTGGAGACAGCAAGAAGCTGCAATGTGCAATCCCCCTGCCCCCA 

CAGCCAAGGTCAGGAAGAGGCCCTGTGGTCACCGTGTCTGGCCAATCTCAGGCTTTCACTTCTGTACTGCACTGTGGCTTG 

CCCTGGC GGGGGGCAGGGGGTTGGCAGGACATGGCAATGGGCAACTGGGGTGGGCACAGGGCTTATTCCTCGGAGTAGAAG 

GGTGTACAGGGGGCCCAGACTCCACAGTGACTTGCCACATTTGCCCCCCATTTGGAGAATGCTTTTATATCAAAAGTGGAG 

ACGATAATAAAGTTATTTTGGGTTAAGTCTGCCTGCCCTTTGGCAAGTTCTTGAAGTAAGTAGATGCTGCCCTCGGACTGG 

GCGAGGCAGATCTTGTGCCTGGGGAAGCAGAAGGCCTTATGGGCTCCCCAGAATGGTAATAATGGCTC ACGCTTCCTGACC 

ACGTACTACATACCAGACACCATTCGATTTTTTTTTTATTTTTTCTGAGACAGGGTCTTGCTCTGTTGCCTAGGTTGGAGT 

GCA GTGGCGCGATCX3TGGCTCCCTGTGGTCGCCIACTTTCCGGGCTCGAGCAATCCTCCCACCTCA GCCTCTCCCAAGTAGC 

TGGGACCAAAGGTGCAO-CCACCAC^CCC-\GCT^ 

GGCCAACATGACGAAACCCCATCTCTAATA 



30 



The disclosed NOV2c nucleic acid sequence, localized to chromsome 19, has 3194 of 
4382 bases (72%) identical to a Mus musculus fibrillin 2 (fbn2) mRNA (gb:GENBANK- 
ID:MUSFBN2|acc:L39790.1) (E = 0.0). 

A NOV2c polypeptide (SEQ ID NO: 10) encoded by SEQ ID NO:9 has 2877 amino 
acid residues and is presented using the one-letter code in Table 2F. Signal P, Psort and/or 
Hydropathy results predict that NOV2c contains a signal peptide and is likely to be localized 
to the nucleus with a certainty of 0.6000. Although PSORT suggests that the Fibrillin-like 
protein may be localized in the nucleus, the NOV2c protein is similar to the Fibrillin family, 
some members of which are released extracellularly. Therefore it is likely that NOV2c protein 
shows a similar localization. The most likely cleavage site for a NOV2c peptide is between 
amino acids 29 and 30, at: AGG-QG. 



Table 2F. Encoded NOV2c protein sequence (SEQ ID NO:10). 

MTLEGLY1ARGPLARLLIAWSALLCMAGGQGRWDGALEAAGPGRVRRRGSPGILQGPNVCGSRFHAYCCPGWRTFPGRSQC 
WPICRRACGEGFCSQPNLCTCADGTLAPSCGVSRGSGCSVSCMNGGTCRGASCLCQKGYTGTVCGQPICDRGCHNGGRCI 
GPNRCACVYGFMGPQCERDYRTGPCFGQVGPEGCQHQLTGLVCTKALCCATVGRAWGLPCELCPAQPHPCRRGFIPNIHTG 
ACQDVDECQAVPGLCQGGSCVNMVGSFHCRCPVGHRLSDSSAACEDYDECSTIPGICEGGECTNTVSSYFCKCPPGFYTSP 
DGTLHGQSRAGACFSVLFGGRCAGDIjAGHYTRRQCCCDRGRCWAAGPVPELCPPRGSNEFQQLCAQRLPLLPGHPGLFPGL 
LGFGSNGMGPPLGPARLNPHGSDARGIPSIiGPGNSNIGTATLNQTIDICRHFTNLCLNGRCLPTPSSYRCECNVGYTQDVR 
GECI DVDECTSSPCHHGDCVNI PGTYHCRCYPGFQATPTRQACVDVDEC I VSGGLCHLGRCVNTEGS FQCVCNAGFELS PD 
GKNCVDHNECATSTMCWGVCLNEDGSFSCLCKPGFLLAPGGHYOVIDIDECQTPGICWGHCTNTEGSFRCQCLGGLAVGT 
DGRVCVDTHVRSTCYGAIEKGSCARPFPGTVTKSECCCANPDHGFGEPCQLCPAKDSAEFQALCSSGLGITTDGRDINECA 
LD PE VCANGVCENLRG S YRC VCNLG Y EAG AS G KDCTD VDEGALNS LLCDNGW CQN SPGSYSCSCPPG FHF WQDTE I C KD VD 
ECLSSPCVSGVCRNLAGSYTCKCGPGSRLDPSGTFCLDSTKGTCWLKIQESRCEVNLQGASLRSECCATLGAAWGSPCERC 
EIDPACARGFARMTGVTCDDVNECESFPGVCPNGRCVNTAGSFRCECPEGLMLDASGRLCVDVRLEPCFLRWDEDECGVTL 
PGKYRMDVCCCSIGAVWGVECEACPDPESLEFASLCPRGLGFASRDFLSGRPFYKDVNECKVFPGLCTHGTCRNTVGSFHC 
ACAGGFALDAQERNCTDIDECRISPDLCGQGTCVNTPGSFECECFPGYESGFMLMKNCMDVDECARDPLLCRGGTCTNTDG 
SYKCQCPPGHELTAKGTACEDIDECSLSDGLCPHGQCVNVIGAFQCSCHAGFQSTPDRGATSASCPTEGHVQWLGPGEQM 
CTGWS I RAKLSTVPNPAPPDVDECEENPRVCDQGHCTNMPGGHRCLCYDGFMATPDMRTCVDVDECDLNPH I CLHGDCENT 
KG S F VCHCQLGYMVRKGATGCSD VDE CE VGGHNCD S HAS CLN I PGS F S C RCL PGWVGDG FE CHDLDE CVS QE HRCS P RGDC 
LNVPGSYRCTCRQGFAGDGFFCEDRDECAENVDLCDNGQCLNAPGGYRCECEMGFDPTEDHRACQDVDECAQENLCAFGSC 
ENLPGMFRCICNGGYELDRGGGNCTDINECADPVNCINGVCINTPGSYLCSCPQDFELNPSGVGCVDTRAGNCFLETHDRG 
DSG I SCSAE I GVGVTRASCCCSLGRAWGNPCELCPMANTTEYRTLCPGGEGFQPNR I TV I LEDI DE CQELPGLCQGGDC VN 
TFGSFQCECPPGYHLSEHTRICEDIDECSTHSGICGPGTCYNTLGNYTCVCPAEYLQVNGGNNCMDMRKSVCFRHYNGTCQ 
NELAFNVTRKMCCCSYNIGQAWNRPCEACPTPISPDYQILCGNQAPGFLTDIHTGKPLDIDECGEIPAICANGICINQIGS 
FRCECPAGFOTNSILI^CEDVDECGSRESPCQQNADCINIPGSYRCKCTRGYK^^ 

EGSYMCLCHRGFQASADQTLCMDIDECDRQPCGNGTCKNI IGSYNCLCFPGFWTHNGDCVDFDECTTLVGQVCRFGHCLN 
TAGS FHCLCQDG FE LT ADG KNCVDTNECL SLAGTCLPGTCQNLEGS FRC I CP PG FQ VQS DHC I D I DECS EE PNLCL FGTCT 
NSPGSFQCLCPPGFVLSDNGHRCFDTRQSFCFTRFEAGKCSVPKAFNTTKTRCCCSKRPGEGWGDPCELCPQEGSAAFQEL 
CPFGHGAVPGPDDSREDVNECAENPGVCTNGVCVNTDGSFRCECPFGYSLDFTGINCVDTDECSVGHPCGQGTCTNVIGGF 
E C ACADG FE PGLMMTCED I DEC S LNPLLCAFRCHNTEGS YLCTC PAGYT L REDGAM CRD VDE CADGQ QDCHARGME CKNL I 
GT FACVC P PGMRPL PGSGEGCTDDNECHAQPDLCVNGRCVNTAGSFRCDCDEGFQPS PTLTECHD I RQGPCFAE VLQTMCR 
SLSSSSEAVTRAECCCGGGRGWGPRCELCPLPGTSAYRKLCPHGSGYTAEGRDVDECRMLAHLCAHGECINSLGSFRCHCQ 
AGYTPDATATTCLDMDECSQVPKPCTFLCKNTKGSFLCSCPRGYLLEEDGRTCKDLDECTSRQHNCQFLCVNTVGAFTCRC 
PPGFTQHHQACFDNDECSAQPGPCGAHGHCHNTPGSFRCECHQGFTLVSSGHGCEDVNECDGPHRCQHGCQNQLGGYRCSC 
PQAFTQHSQWAQC^ENECALSPPTCGSASCRNTLGGFRCVCPSGFDFDQALGGCQEVDECAGRRGPCSYSCANTPGGFLC 
GCPQGYFRVGQGHCVSGLGFSPGPQDTPDKEELLSSEACYECKINGLSPRDRPRRSAHRDHQVNLATLDSEALLTLGLNLS 
HLGRAERILELRPALEGLEGRIRYVIVKGNEQGFFRMHHLRGVSSLQI^RRRPGPGTYRLEVVSHMAGPWGVQQEGQPGPW 
GQALRLKVQLSVALVGRSLSGPQLSREGGFWNWEGLIPRSDG 



The NOV2c amino acid sequence has 1897 of 2810 amino acid residues (67%) 
identical to, and 2258 of 2810 amino acid residues (80%) similar to, a Mus musculus 2907 
amino acid residue fibrillin 2 precursor protein (ptnr:SWISSPROT-ACC:Q61555) (E = 0.0). 

NOV2c is expressed in at least the following tissues: adrenal gland, bone marrow, 

brain - amygdala, brain - cerebellum, brain - hippocampus, brain - substantia nigra, brain - 
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thalamus, brain -whole, fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, 
lymphoma - Raji, mammary gland, pancreas, pituitary gland, placenta, prostate, salivary 
gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, thyroid, trachea and 
uterus. Expression information was derived from the tissue sources of the sequences that were 
included in the derivation of the NOV2c sequence. 



NOV2d 

A disclosed NOV2d nucleic acid of 9418 nucleotides (also referred to as CG88987-02) 
encoding a novel Fibrillin-like protein is shown in Table 2G. An open reading frame was 
identified beginning with an ATG initiation codon at nucleotides 41-43 and ending with a 
TGA codon at nucleotides 8576-8578. Putative untranslated regions upstream from the 
intiation codon and downstream from the termination codon are underlined in Table 2G, and 
the start and stop codons are in bold letters. 



Table 2G. NOV2d nucleotide sequence (SEQ ID NO:ll). 



CTGACTCTG CTTCCTCTCCGCA GCCTCCAGGGGACACGCCA TQACTCTGGAGGGTCTGTATTTGGCAAGGGGCCCCCTGGC 
CCGGCTCCTGCTGGCCTGGTCGGCCCTGTTGTGCATGGCAGGTGGCCAAGGCCGCTGGGACGGGGCCTTGGAGGCTGCAGG 
TCCTGGACGTGTGCGGAGGCGGGGCAGCCCAGGCATCTTGCAGGGGCCGAATGTGTGCGGCTCCCGGTTCCATGCCTACTG 
CTGTCCAGGCTGGAGGACATTCCCTGGCAGGAGCCAGTGTGTCGTACCCATCTGTAGGCGCGCCTGCGGTGAAGGCTTCTG 
CTCCCAGCCCAACCTGTGCACCTGTGCGGATGGGACGCTGGCTCCCAGCTGCGGGGTGAGCCGAGCCATCTGTGACCGCGG 
CTGCCACAATGGGGGTCGCTGCATTGGGCCCAACCGCTGCGCCTGTGTGTATGGCTTCATGGGACCTCAATGTGAGAGAGA 

TTACCGG ACGGG ACCCTGCTTTGGCCAAGTAGGCCC CGAGGGGTG CCAGCAT CAGCTG ACGGGCCT CGTGTG C AC C AAGGC 
ACTTTGCTGTGCCACTGTGGGCCGTGCCTGGGGCCTTCCATGTGAACTTTGCCCTGCACAGCCACACCCCTGCCGCCGCGG 
CTTCATCCCCAATATCCACACGGGGGCCTGCCAAGATGTGGATGAGTGCCAGGCTGTGCCAGGCCTGTGCCAGGGAGGCAG 
CTGCGTCAACATGGTGGGCTCCTTCCATTGCCGCTGTCCAGTTGGACACCGGCTCAGTGACAGCAGCGCCGCATGTGAAGA 
CTACGATGAATGCAGCACCATTCCTGGAATCTGTGAAGGGGGTGAATGTACAAACACAGTCAGCAGTTACTTTTGCAAATG 
TCCTCCTGGTTTTTACACCTCTCCAGATGGTACTCTTCATGGACAGTCGCGGGCCGGCGCCTGCTTCTCAGTGCTTTTCGG 
GGGCCGCTGTGCTGGAGACCTCGCCGGCCACTACACTCGCAGGCAGTGCTGCTGTGACAGGGGCAGGTGCTGGGCAGCTGG 
CCCGGTCCCTGAGCTGTGTCCTCCTCGGGGCTCCAATGAATTCCAGCAACTGTGCGCCCAGCGGCTGCCGCTGCTACCCGG 
CCACCCTGGCCTCTTCCCTGGCCTCCTGGGCTTCGGATCCAATGGCATGGGTCCCCCTCTTGGGCCAGCGCGACTCAACCC 
CCATGGCTCTGATGCGCGTGGGATCCCCAGCCTGGGCCCTGGC^ACTCTAATATTGGCACTGCTACCCTGAACCAGACCAT 
TGACATCTGCCGACACTTCACCAACCTGTGTCTGAATGGCCGCTGCCTGCCCACGCCTTCCAGCTACCGCTGCGAGTGTAA 
CGTGGGCTACACCCAGGACGTGCGCGGCGAGTGC^TTGATGTAGACGAATGCACCAGCAGCCCCTGCCACCACGGTGACTG 
CGTCAACATCCCCGGCACCTACCACTGCCGGTGCTACCCGGGCTTCCAGGCCACGCCCACCAGGCAGGCATGCGTGGATGT 
GGACGAGTGCATTGTCAGTGGTGGCCrTTGTCACCTGGGCCGCTGTGTCAACACAGAGGGCAGCTTCCAGTGTGTCTGCAA 
TGC7VGGCTTCGAGCTCAGCCCTGACGGC!AAGAACTGTGTGGACCACAACGAGTGTGCCACCAGCACCATGTGCGTCAACGG 
CGTGTGTCTCAACGAGGATGGCAGCTTCTCCTGCCTCTGCAAACCCGGCTTCCTGCTGGCGCCTGGCGGCCACTACTGCAT 
GGACATTGACGAGTGCCAGACGCCCGGCATCTGCGTGAACGGCCACTGTACCAACACCGAGGGCTCCTTCCGCTGCCAGTG 
CCTGGGGGGGCTGGCGGTAGGCACGGATGGCCGCGTGTGCGTGGACACCCACGTGCGCAGCACCTGCTATGGGGCCATCGA 
GAAGGGCTCCTGTGCCCGCCCCTTCCCTGGCACTGTCACCAAGTCCGAGTGCTGCTGTGCCAATCCGGACCACGGTTTTGG 
GGAG CC CTGCCAGCT TTGT CCTGCCAAAGACTCCGCTGAGTT CCAGGCACTGTGCAGCAGTGGGCT TGG C AT T ACCACGGA 
TGGTCGAGACATCAACGAGTGTGCTCTGGATCCTGAGGTTTGTGCCAATGGCGTGTGCGAGAACCTTCGGGGCAGCTACCG 
CTGTGTCTGCAACCTGGGTTATGAGG(^GGTGCCTC^GGC^GGACTGCACAGACGTGGATGAGTGTGCCCTCAACAGCCT 
CCTGTGTGACAACGGGTGGTGCCAGAATAGCCCTGGCAGCTACAGCTGCTCCTGCCCCCCCGGCTTCCACTTCTGGCAGGA 
CACGGAGATCTGCAAAGATGTCGACGAATGCCTGTCCAGCCCGTGTGTGAGTGGCGTCTGTCGGAACCTGGCCGGCTCCTA 
CACCTGCAAATGTGGCCCTGGCAGCCIGGCTGGACCCCTCTGGTACCTTCT 

GAAGATCCAGGAGAGCCGCTGTGAGGTGAACCTTCAGGGAGCC^GCCTGCGGTCTGAGTGCTGTGCCACCCTCGGGGCAGC 
CTGGGGG AG C CC CTG CG AACGCTG CGAGATCGACCCTGCCTGTGCCCGGGGCTTTGCCCGG ATGACGGGTGTC ACCTGCGA 
TGATGTGAACGAGTGTGAGTCCTTCCCGGGAGTCTGTCCCAACGGGCGTTGCGTCAACACTGCTGGGTCTTTCCGCTGTGA 
GTGTCCAGAGGGCCTGATGCTGGACGCCTCAGGCCGGCTGTGCGTGGATGTGAGATTGGAACCATGTTTCCTGCGATGGGA 
TGAGGATGAGTGTGGGGTCACCCTGCCTGGCAAGTACCGGATGGACGTCTGCTGCTGCTCCATCGGGGCCGTGTGGGGAGT 
CGAGTGCGAGGCCTGCCCGGATCCCGAGTCTCTGGAGTTCGCCAGCCTGTGCCCGCGGGGGCTGGGCTTCGCCAGCCGGGA 
CTTCCTGTCTGGCCGACCATTCTATAAAGATGTGAATGAATGCAAGGTGTTCCCTGGCCTCTGCACGCACGGTACCTGCAG 
AAACACGGTGGGCAGCTTCCACTGCGCCTGTGCGGGGGGCTTCGCCCTGGATGCCCAGGAACGGAACTGCACAGATATCGA 

CG AGTGTCGC AT CTCT CCTGACCT CTGCGGCCAGGGCACCTGTGTCAACACG CCGGGCAG CTTTGAGTG CG AGTGTTTTCC 
CGGCTACGAGAGTGGCTTCATGCrGATGAAGAACTGCATGGACGTGGACGAGTGTGCAAGGGACCCGCTGCTCTGCCGGGG 

AGGCACTTGCACCAACACGGATGGGAGCTACAAGTGCCAGTGTCCCCC^ 

TGAGGACAT CGATG AGTGCT C CCTG AGTGATGGCCTGTGTCCCCATGGCCAGTGTGT C AATGT CAT CGGTGCCTT CC AGTG 
CTCCTGCCATGCCGGCTTCCAGAGCACACCTGACCXjCGGAGCTACAAGTGCCAGTTGCCCGACGGAAGGGCATGTGCAGGT 
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CGTCCTGGGGCCTGGGGAGCAGATGTGTACTGGGTGGTCTATCAGGGCAAAGCTAAGCACAGTCCCCAACCCTGCTCCCCC 
AGACGTGGACGAGTGTGAAGAGAACCCCCGCGTTTGTGACCAAGGCCACTGCACCAACATGCCAGGGGGTCACCGCTGCCT 
GTGCTATGATGGCTTCATGGCCACGCCAGACATGAGGACATGTGTTGATGTGGATGAGTGTGACCTGAACCCTCACATCTG 
CCTCCATGGGGACTGCGAGAACACGAAGGGTTCCTTTGTCTGCCACTGTCAGCTGGGCTACATGGTCAGGAAGGGGGCCAC 
AGGCTGCTCTGATGTGGATGAATGCGAGGTTGGAGGACACAACTGTGACAGTCACGCCTCCTGTCTCAACATCCCAGGGAG 
TTTCAGCTGTAGGTGCCTGCCAGGCTGGGTGGGGGATGGCTTCGAATGTCACGACCTGGATGAATGCGTCTCCCAGGAGCA 
CCGGTGCAGCCCAAGAGGTGACTGTCTCAATGTCCCTGGCTCCTACCGCTGCACCTGCCGCCAGGGCTTTGCCGGGGATGG 
CTT CTT CTGCGAAGACAGGGATGAATG TG CCGAG AACGTGGAC CT CTGTGACAACGGG CAGTG CCTCAATGCGCCCGGCGG 
GTACCGCTGTGAATGTGAGATGGGCTTTGACCCCACCGAGGACCACCGGGCCTGCCAGGATGTGGACGAGTGTGCGCAAGA 
GAACCTCTGTGCATTTGGGAGCTGTGAGAACCTGCCTGGAATGTTCCGCTGCATCTGCAATGGTGGCTACGAACTGGACCG 
AGGGGGTGGCAACTGCACAGACATCAACGAGTGTGCAGACCCAGTAAACTGCATCAACGGCGTGTGCATTAACACCCCCGG 
CAGCTACCTCTGCAGCTGCCCCCAGGATTTTGAGCTGAACCCCAGCGGAGTGGGCTGCGTGGACACTCGGGCCGGGAACTG 
TTTCCTGGAGACGCATGACCGAGGGGACAGTGGCATTTCCTGCAGTGCCGAGATCGGAGTTGGTGTCACCCGAGCTTCCTG 
CTGTTGCTCCCTGGGCCGGGCTTGGGGCAATCCCTGTGAGCTGTGCCCTATGGCCAACACCACTGAGTACAGAACCCTGTG 
CCCGGGTGGTGAGGGCTTCCAGCCTAACCGCATCACTGTCATTCTGGAAGACATCGACGAGTGCCAAGAGCTGCCAGGGCT 
GTGTCAGGGGGGTGACTGCGTCAACACGTTTGGCAGTTTCCAGTGTGAGTGCCCACCTGGCTACCACCTCAGTGAGCACAC 
CCGCATCTGTGAGGATATTGACGAATGCTCCACACACTCCGGCATCTGTGGCCCTGGCACCTGCTACAACACCCTGGGGAA 
CTACACCTGTGTCTGCCCTGCAGAGTACCTCCAAGTCAATGGTGGCAACAACTGCATGGATATGAGGAAGAGTGTCTGCTT 
CCGGCACTATAACGGCACATGTCAAAATGAGCTGGCCTTCAACGTGACCCGGAAAATGTGTTGCTGCTCCTACAACATTGG 
CCAGGCCTGGAATAGACCCTGTGAGGCCTGCCCCACTCCCATCAGTCCTGACTACCAGATCCTGTGTGGAAATCAGGCCCC 
GGGATTCCTCACTGACATCCACACGGGGAAGCCCCTTGACATTGATGAGTGTGGGGAGATCCCCGCCATCTGTGCCAATGG 
CATCTGCATAAACCAGATCGGGAGTTTCCGCTGCGAGTGCCCCGCAGGCTTCAACTACAACAGCATCCTGCTGGCTTGTGA 
AGATGTCGATGAGTGTGGCAGCAGGGAGAGTCCCTGCCAGCAGAATGCTGACTGCATCAACATCCCCGGTAGCTACCGCTG 
CAAGTGCACCCGAGGGTACAAACTGTCGCCAGGCGGGGCTTGTGTGGGACGGAATGAGTGTCGGGAGATCCCGAATGTCTG 
TAGCCATGGTGACTGCATGGACACAGAAGGCAGCTACATGTGTCTGTGTCACCGTGGATTCCAGGCCTCTGCAGACCAGAC 
CCTGTGCATGGACATTGACGAGTGTGACCGGCAGCCTTGTGGAAATGGGACCTGCAAGAACATCATTGGCTCCTACAACTG 
CCTCTGCTTCCCTGGCTTTGTGGTGACACACAATGGGGATTGTGTGGATTTTGATGAGTCTACTACCCTGCTGGGGC^.GGT 
GTGCCGATTTGGCCATTGCCTCAACACAGCTGGTTCCTTCCACTGCCTCTGCCAGGATGGCTTTGAGCTCACAGCTGATGG 
GAAGAACTGTGTGGACACCAATGAGTGCCTCAGCCTTGCAGGAACCTGCCTACCCGGCACTTGCCAGAACCTCGAGGGCTC 
CTTCCGCTGCATCTGTCCCCCTGGCTTCCAGGTGCAGAGTGACCACTGCATTGATATCGACGAGTGCTCAGAGGAGCCCAA 
CCTCTGCCTCTTTGGCACCTGTACCAACAGCCCTGGGAGCTTCCAGTGCCTCTGCCCACCTGGCTTTGTCCTCTCTGACAA 
TGGGCACCGTTGCTTTGACACACGGCAGAGTTTCTGCTTCACCCGTTTTGAGGCTGGGAAGTGCTCGGTGCCCAAAGCTTT 
CAACACCACCAAGACCCGCTGCTGCTGCAGTAAGAGGCCTGGGGAGGGCTGGGGAGACCCCTGCGAACTGTGTCCCCAGGA 
AGGCAGCGCTGCCTTTCAGGAGCTCTGCCCCTTTGGCCACGGGGCAGTCCCAGGCCCGGATGACTCCCGAGAAGACGTGAA 
TGAGTGTGCAGAGAACCCTGGCGTCTGCACTAACGGCGTCTGTGTCAACACCGATGGATCCTTCCGCTGTGAGTGTCCCTT 
TGGCTACAGCCTGGACTTCACTGGCATCAACTGTGTGGACACAGACGAGTGCTCTGTCGGCCACCCCTGTGGGCAAGGGAC 
ATGCACCAATGTCATCGGAGGCTTCGAATGTGCCTGTGCTGACGGCTTTGAGCCTGGCCTCATGATGACCTGCGAGGACAT 
CGACGAATGCTCCCTGAACCCGCTGCTCTGTGCCTTCCGCTGCCACAATACCGAGGGCTCCTACCTGTGCACCTGTCCAGC 
CGGCTACACCCTGCGGGAGGATGGGGCCATGTGTCGAGATGTGGACGAGTGTGCAGATGGTCAGCAGGACTGCCACGCCCG 
GGGCATGGAGTGCAAGAACCTCATCGGTACCTTCGCGTGCGTCTGTCCCCCAGGCATGCGGCCCCTGCCTGGCTCTGGGGA 
GGGCTGCACAGATGACAATGAATGCCACGCTCAGCCTGACCTCTGTGTCAACGGCCGCTGTGTCAACACCGCGGGCAGCTT 
CCGGTGCGACTGTGATGAGGGATTCCAGCCCAGCCCCACCCTTACCGAGTGCCACGACATCCGGCAGGGGCCCTGCTTTGC 
CGAGGTGCTGCAGACCATGTGCCGGTCTCTGTCCAGCAGCAGTGAGGCTGTCACCAGGGCCGAGTGCTGCTGTGGGGGTGG 
CCGGGGCTGGGGGCCCCGCTGCGAGCTCTGTCCCCTGCCCGGCACCTCTGCCTACAGGAAGCTGTGCCCCCATGGCTCAGG 
CTACACTGCTGAGGGCCGAGATGTAGATGAATGCCGTATGCTTGCTCACCTGTGTGCTCATGGGGAGTGCATCAACAGCCT 
TGGCTCCTTCCGCTGCCACTGTCAGGCCGGGTACACACCGGATGCTACTGCTACTACCTGCCTGGATATGGATGAGTGCAG 
CCAGGTCCCCAAGCCATGTACCTTCCTCTGCAAAAACACGAAGGGCAGTTTCCTGTGCAGCTGTCCCCGAGGCTACCTGCT 
GGAGGAGGATGGCAGGACCTGC^y^GACCTGGACGAATGCACCTCCCXSGCAGCAC^CTGTCAGTTCCTCTGTGTCAACAC 
TGTGGGCGCCTTCACCTGCCGCTGTCCACCCGGCTTCACCCAGCACCACCAGGCCTGCTTCGACAATGATGAGTGCTCAGC 
CCAGCCTGGCCCATGTGGTGCCCACGGGC^CTGCCACMC^CCCCGGGC^GCTTCCGCTGTGAATGCCACCAAGGCTTCAC 
CCTGGTG^GCTCAGGCCATGGCTGTGAAGATGTGAATGAATGTGATGGGCCCCACCGCTGCCAGCATGGCTGTCAGAACCA 
GCTAGGGGGCTACCGCTGCAGCTGCCCCCAGGCTTTCACCCAGCACTCCCAGTGGGCCCAGTGTGTGGATGAGAATGAGTG 
TGCCCTGTCGCCCCCCACCTGCGGGAGCGCCTCCTGTCGCAACACTCTTGGTGGCTTCCGCTGCGTCTGCCCCTCCGGCTT 
TGACTTTGATCAGGCCCTCGGGGGCTGCCAGGAGGTGGATGAGTGCGCCGGACGGCGTGGCCCCTGTAGCTACAGCTGTGC 
CAACACGCCTGGTGGCTTCCTGTGCGGCTGTCCTCAAGGCTACTTCCGGGTTGGGCAAGGGCACTGTGTCTCCGGCCTGGG 
CTTCAGCCCCGGACCCCAGGACACCCCGGACAAAGAGGAGCTGCTCTCGTCTGAAGCCTGCTACGAATGCAAGATCAATGG 
CCTCTCCCCTCGGGACCGGCCACGACGCAGTGCCCACAGGGACCACCAGGTGAACCTGGCCACCCTTGACTCCGAGGCCCT 
GCTGACCTTGGGCCTGAACCTCTGACACCTGGGCCGGGCCGAGCGCATCCTGGAGCTCCGGCCGGCCCTGGAGGGTCTAGA 
GGGCCGGATCCGCTACGTCATCGTCCGCGGAAACGAGCAAGGTTTCTTTCGCATGCATCACCTCCGTGGCGTCAGCTCCCT 
GCAGCTGGGGCGGAGGCGGCCGGGGCCTGGAACCTACCGGCTGGAGGTGGTGAGCCACATGGCAGGACCCTGGGGTGTCCA 
GCAAGAGGGGCAGCCAGGGCCATGGGGCCAGGCCTTGAGGCTGAAGGTGCAACTGTCAGTTGCTTTAGTTGGGAGGAGCCT 
CAGTGGGCCCCAGCTGTCCAGAGAAGGGGGATTCTGGAACTGGGAAGGACTGATCCCCAGAAGCGATGGCTGA CCAGATTG 
AACCCCGAAACTCAGGAAGAGTGAAATGCTACACGACAACCTCAGGCAAGCCCGGCCTCTGCCTGGGCCTCTGTGCCAGCC 
CCGGGGGCCCCCCAGTTACTCAGTCTTTCCTGGAGACAGCAAGAAGCTGCAATGTGCAATCCCCCTGCCCCCACAGCCAAG 
GTCAGGAAGAGGCCCTGTGGTCACCGTGTCTGGCCAATCTCAGGCTTTCACTTCTGTACTGCACTGTGGCTTGCCCTGGCG 
GGGGGCAGGGGGTTGGCAGGACATGGCAATGGGCAACTGGGGTGGGCACAGGGCTTATTCCTCGGAGTAGAAGGGTGTACA 
GGGGGCCCAGACTCGACAGTGACrTGCCACATTTGCCCCCCATTTGGAGAATGCTTTTATATCAAAAGTGGAGACGATAAT 
AAAGTTATTTTGGGTTAAGTCTGCCTGCCCTTTGGCAAGTTCTTGAAGTAAGTAGATGCTGCCCTCGGACTGGGCGAGGCA 
GATCTTGTGCCTGGGGAAGCAGAAGGCCTTATGGGCTCCCCAGAATGGTAATAATGGCTCACGCTTCCTGACCACGTACTA 
CATACCAGACACCATTCGATTTTTTTTTTATTTTTTCTGAGACAGGGTCTTGCTCTGTTGCCTAGGTTGGAGTGCAGTGGG 
GCGATCGTGGGTCCCTGTGGTCGCCACTTTCCGGGCTCGAGCAATCCTCCCACCTCAGCCTCTCCCAAGTAGCTGGGACCA 
AAGGTGC^CGCCACCACACCCAGCTAATTTTTTTAAATTTCTTTTTCTTTCTCTTTCTTTTTGAGACCAGCCCGGCCAACA 
TGACGAAACCCCATCTCTAATA 
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The disclosed NOV2d nucleic acid sequence, localized to chromsome 19, has 3194 of 
4382 bases (72%) identical to a Mus musculus fibrillin 2 (fbn2) mRNA (gb:GENBANK- 
ID:MUSFBN2|acc:L39790.1) (E = 0.0). 

A NOV2d polypeptide (SEQ ID NO: 12) encoded by SEQ ID NO:l 1 has 2845 amino 
acid residues and is presented using the one-letter code in Table 2H. Signal P, Psort and/or 
Hydropathy results predict that NOV2d contains a signal peptide and is likely to be localized 
to the nucleus with a certainty of 0.6000. Although PSORT suggests that the Fibrillin-like 
protein may be localized in the nucleus, the NOV2d protein is similar to the Fibrillin family, 
some members of which are released extracellularly. Therefore it is likely that NOV2d protein 
shows a similar localization. The most likely cleavage site for a NOV2d peptide is between 
amino acids 29 and 30, at: AGG-QG. 



Table 2H. Encoded NOV2d protein sequence (SEQ ID NO:12). 



MTLEGLYLARGPIARLL1AWSALLCMAGGQGRWDGALEAAGPGRVRRRGSPGILQGPNVCGSRFHAYCCPGWRTFPGRSQC 
WPICRRACGEGFCSQPNLCTCAIX5TIAPSCGVSRAICDRGCHNGGRCIGPNRCACVYGFMGPQCERDYRTGPCFGQVGPE 
GCQHQLTGLVCTKALCCAT VGRA WGL PCE LC PAQ PH P CRRG F I PN I HTGACQD VDECQ A V PG LCQGG S CVNMVG S FHCRC P 
VGHRLSDSSAACEDYDECSTIPGICEGGECTNTVSSYFCKCPPGFYTSPDGTLHGQSRAGACFSVLFGGRCAGDLAGHYTR 
RQCCCDRGRCWAAGPVPELCPPRGSNEFQQLCAQRLPLLPGHPGLFPGLLGFGSNGMGPPLGPARLNPHGSDARGIPSLGP 
GNSNIGTATLNQTIDICRHFTNLCLNGRCLPTPSSYRCECNVGYTQDVRGECIDVDECTSSPCHHGDCVNIPGTYHCRCYP 
G FQAT PTRQAC VDVDE C I VS GGLCHLGRCVNTEG S FQ C VCNAG FE LS PDG KNC VDHNE CAT STMCVNG VCLNEDGS FS CLC 
KPGFLLAPGGHYCMDIDECQTPGICVNGHCTNTEGSFRCQCLGGLAVGTDGRVCVDTHVRSTCYGAIEKGSCARPFPGTVT 
KSECCCANPDHGFGEPCQL.CPAKDSAEFQALCSSGLGITTDGRDINECALDPEVCANGVCENLRGSYRCVCNLGYEAGASG 
KDCTDVDECALNSLLCDNGWCQNSPGSYSCSCPPGFHFWQDTEICKDVDECLSSPCVSGVCRNLAGSYTCKCGPGSRLDPS 
GTFCLDSTKGTCWLKIQESRCEVNLQGASLRSECCATLGAAWGSPCERCEIDPACARGFARMTGVTCDDVNECESFPGVCP 
NGRCVNTAGSFRCECPEGLMLDASGRLCVDVRLEPCFLRWDEDECGVTLPGKYRMDVCCCSIGAVWGVECEACPDPESLEF 
ASLCPRGLGFASRDFLSGRPFYKDVNECKVFPGLCTHGTCRNTVGSFHCACAGGFALDAQERNCTDIDECRISPDLCGQGT 
CVOTPGSFECECFPGYESGFMLMKNCMDVDECARDPLLCRGGTCTNTD^ 

PHGQCVNVIGAFQCSCHAGFQSTPDRGATSASCPTEGHVQWLGPGEQMCTGWSIRAKLSTVPNPAPPDVDECEENPRVCD 
QGHCTNMPGGHRCLCYDGFMATPDMRTCVDVDECDL^PHICLHGDCENTKGSFVCHCQLGYMVRKGATGCSDVDECEVGGH 
NCDSHASCLNIPGSFSCRCLPGWVGDGFECHDLDECVSQEHRCSPRGDCLNVPGSYRCTCRQGFAGDGFFCEDRDECAENV 
DLCDNGQCLNAPGG YRCECEMG FD PTEDHRACQD VDE CAQENLCAFG S C ENL PGM FRC I CNGG YE LDRGGGNCTD I NE CAD 
PVNCINGVCINTPGSYLCSCPQDFELNPSGVGCVDTRAGNCFLETHDRGDSGISCSAEIGVGVTRASCCCSLGRAWGNPCE 
LCPMANTTEYRTLCPGGEGFQPNRITVILEDIDECQELPGLCQGGDCVNTFGSFQCECPPGYHLSEHTRICEDIDECSTHS 
G I CG PGTC YNT LGNYTC VC PAE YLQ VNGGNNCMDMRKS VC F RH YNGT CQNELAFNVTRKMCCCS YN I GQAWNRP CEAC PT P 
I SPDYQI LCGNQAPGFLTDI HTGKPLDI DECGE I PAI CANGI C I NQ IGSFRCECPAGFNYNS I LLACEDVDECGSRES PCQ 
QNAD C I N I PG S YRC KCTRG Y KL S PGGAC VGRNE CRE I PNVC S HGDCMDT EG S YMCLCHRG FQAS ADQT LCMD I DECDRQPC 
GNGTCKNIIGSYNCLCFPGFVVTHNGDCVDFDECTTLVGQVCRFGHCLNTAGSFHCLCQDGFELTADGKNCVDTNECLSLA 
GTCLPGTCQNLEGSFRCICPPGFQVQSDHCIDIDECSEEPNLCLFGTCTNSPGSFQCLCPPGFVLSDNGHRCFDTRQSFCF 
TRFEAGKCSVPKAFNTTKTRCCCSKRPGEGWGDPCELCPQEGSAAFQELCPFGHGAVPGPDDSREDVNECAENPGVCTNGV 
C VNTDGS FRCE CPFG Y S UD FTG I NC VDTDECS VGH PCGQG TCTNV I GGFECACADG FE PGLMMTCED I DECSLNPLLCA FR 
CHOTEGSYLCTCPAGYTLREIX3AMCRDVDECADGQQDCHARGMECKNLIGTFACVCPPGMRPLPGSGEGCTDDNECHAQPD 
LCVNGRCVNTAGSFRCDCDEGFQPSPTLTECHDIRQGPCFAEVLQTMCRSLSSSSEAVTRAECCCGGGRGWGPRCELCPLP 
GTSAYRKLCPHGSGYTAEGRDVDECRMLAHLCAHGECINSLGSFRCHCQAGYTPDATATTCLDMDECSQVPKPCTFLCKNT 
KGSFLCSCPRGYLLEEDGRTCKDLDECTSRQHNCQFLCVNTVGAFTCRCPPGFTQHHQACFDNDECSAQPGPCGAHGHCHN 
TPGSFRCECHQGFTLVSSGHGCEDVNECDGPHRCQHGCQNQLGGYRCSCPQAFTQHSQWAQCVDENECALSPPTCGSASCR 
NTLGGFRCVCPSGFDFDQALGGCQEVDECAGRRGPCSYSCANTPGGFLCGCPQGYFRVGQGHCVSGLGFSPGPQDTPDKEE 
LLSSEACYECKINGLSPRDRPRRSAHRDHQVNLATLDSEALLTLGLNLSHLGRAERILELRPALEGLEGRIRYVIVRGNEQ 
GFFRMHHLRGVSSLQLGRRRPGPGTYRLEVVSHMAGPWGVQQEGQPGPWGQALRLKVQLSVALVGRSLSGPQLSREGGFWN 
WEGLIPRSDG 



The NOV2d amino acid sequence has 1836 of 2753 amino acid residues (66%) 
identical to, and 2187 of 2753 amino acid residues (79%) similar to, a Mus musculus 2907 
amino acid residue fibrillin 2 precursor protein (ptnr:SWISSPROT-ACC:Q61555) (E = 0.0). 

NOV2d is expressed in at least the following tissues: adrenal gland, bone marrow, 

brain - amygdala, brain - cerebellum, brain - hippocampus, brain - substantia nigra, brain - 
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thalamus, brain -whole, fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, 
lymphoma - Raji, mammary gland, pancreas, pituitary gland, placenta, prostate, salivary 
gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, thyroid, trachea and 
uterus. Expression information was derived from the tissue sources of the sequences that were 
included in the derivation of the NOV2d sequence. 



NOV2e 

A disclosed NOV2e nucleic acid of 8219 nucleotides (also referred to as CG88987-03) 
encoding a novel Fibrillin-like protein is shown in Table 21. An open reading frame was 
identified beginning with an ATG initiation codon at nucleotides 49-51 and ending with a 
TGA codon at nucleotides 8134-8136. Putative untranslated regions upstream from the 
intiation codon and downstream from the termination codon are underlined in Table 21, and 
the start and stop codons are in bold letters. 



Table 21. NOV2e nucleotide sequence (SEQ ID NO: 13). 

ATCTAGGGCTGACTCTGCTTCCTCTCCGCAGCCTCCAGGGGACACGCC ATGACTCTGGAGGGTCTGTATTTGGCAAGGGGC 
CCCCTGGCCCGGCTCCTGCTGGCCTGGTCGGCCCTGTTGTGCATGGCAGGTGGCCAAGGCCGCTGGGACGGGGCCTTGGAG 
GCTGCAGGTCCTGGACGTGTGCGGAGGCGGGGCAGCCCAGGCATCTTGCAGGGGCCGAATGTGTGCGGCTCCCGGTTCCAT 
GCCTACTGCTGTCCAGGCTGGAGGACATTCCCTGGCAGGAGCCAGTGTGTCGTACCCATCTGTAGGCGCGCCTGCGGTGAA 
GGCTTCTGCTCCCAGCCCAACCTGTGCACCTGTGCGGATGGGACGCTGGCTCCCAGCTGCGGGGTGAGCCGAGGGTCAGGG 
TGCAGTGTGAGCTGTATGAATGGGGGCACCTGCCGGGGGGCGTCCTGTCTGTGTCAGAAGGGCTACACAGGCACCGTGTGT 

ATGGGACCTCAATGTGAGAGAGATTACCGGACGGGATCCTGCTTTGGCCAAGTAGGCCCCGAGGGGTGCCAGCATCAGCTG 
ACGGGCCTCGTGTGCACCAAGGCACTTTGCTGTGCCACTGTGGGCCGTGCCTGGGGCCTTCCATGTGAACTTTGCCCTGCA 
CAGCCACACCCCTGCCGCCGCGGCTTCATCCCCAATATCCACACGGGGGCCTGCCAAGATGTGGATGAGTGCCAGGCTGTG 
CCAGGCCTGTGCC^GGGAGGCAGCTGCGTCAACATGGTGGGCTCCTTCCATTGCCGCTGTCCAGTTGGACACCGGCTCAGT 
GACAGCAGCGCCGCATGTGAAGACTACCGGGCCGGCGCCTGCTTCTCAGTGCTTTTCGGGGGCCGCTGTGCTGGAGACCTC 
GCCGGCCACTACACTCGCAGGCAGTGCTGCTGTGACAGGGGCAGGTGCTGGGCAGCTGGCCCGGTCCCTGAGCTGTGTCCT 
CCTCGGGGCTCCAATGAATTCCAGCAACTGTGCGCCCAGCGGCTGCCGCTGCTACCCGGCCACCCTGGCCTCTTCCCTGGC 
CTCCTGGGCTTCGGATCCAATGG(3ATGGGTCCCCCTCTTGGGCC^GCGCGACTCAACCCCCATGGCTCTGATGCGCGTGGG 
ATCCCCAGCCTGGGCCCTGGCAACTCTAATATTGGCACTGCTACCCTGAACCAGACCATTGACATCTGCCGACACTTCACC 
AACCTGTGTCTGAATGGCCGCTGCCTGCCCACGCCTTCCAGCTACCGCTGCGAGTGTAACGTGGGCTACACCCAGGACGTG 
CGCGGCGAGTGCATTGATGTAGACGAATGCACCAGCAGCCCCTGCCACOVCGGTGACTGCGTCAACATCCCCGGCACCTAC 
CACTGCCGGTGCTACCCGGGCTTCCAGGCCACGCCCACCAGGCAGGCATGCGTGGATGTGGACGAGTGCATTGTCAGTGGT 
GGCCTTTGTCACCTGGGCCGCTGTGTCAACACAGAGGGCAGCTTCCAGTGTGTCTGCAATGCAGGCTTCGAGCTCAGCCCT 
GACGGCAAGAACTGTGTGGACCACAACGAGTGTGCCACCAGCACCATGTGCGTCAACGGCGTGTGTCTCAACGAGGATGGC 
AGCTTCTCCTGCCTCTGCAAACCCGGCTTCCTGCTGGCGCCTGGCGGCCACTACTGCATGGACATTGACGAGTGCCAGACX3 
CCCGGCATCTGCGTGAACGGCCACTGTACCAACACCGAGGGCTCCTTCCGCTGCCAGTGCCTGGGGGGGCTGGCGGTAGGC 
ACGGATGGCCGCGTGTGCGTGGACACCCACGTGCGCAGCACCTGCTATGGGGCCATCGAGAAGGGCTCCTGTGCCCGCCCC 
TTCCCTGGCACTGTCACCAAGTCGGAGTGCTGCTGTGCCAATCCGGACCACGGTTTTGGGGAGCCCTGCCAGCTTTGTCCT 
GCCAAAAACTCCGCTGAGTTCCAGGCACTGTGCAGCAGTGGGCTTGGCATTACCACGGATGGTCGAGACATCAACGAGTGT 
GCTCTGGATCCTGAGGTTTGTGCCAATGGCGTGTGCGAGAACCTTCGGGGCAGCTACCGCTGTGTCTGCAACCTGGGTTAT 
GAGGCAGGTGCCTCAGGCAAGGACTGCACAGACGTGGATGAGTGTGCCCTCAACAGCCTCCTGTGTGACAACGGGTGGTGC 
CAGAATAGCCCTGGCAGCTAC^GCTGCTCCTGC 

GACGAATGCCTGTCCAGCCCGTGTGTGAGTGGCGTTTGTCGGAACCTGGCCGGCTCCTACACCTGCAAATGTGGCCCTGGC 
AGCCGGCTGGACCCCTCTGGTACCTTCTGTCTAGACAGCACCAAGGGCACCTGCTGGCTGAAGATCCAGGAGAGCCGCTGT 
GAGGTGAACCTTCAGGGAGCCAGCCTGCGGTCTGAGTGCTGCGCCACCCTCGGGGCAGCCTGGGGGAGCCCCTGCGAACGC 
TGCGAGATCGACCCTGCCTGTGCCCGGGGCTTTGCCCGGATGACGGGTGTCACCTGCGATGATGTGAACGAGTGTGAGTCC 
TTCCCGGGAGTCTGTCCCAACGGG CGTTGCGT CAACACTGCTGGGT CT T T C CGCTGTGAGTGTCCAGAGGGCCTGATG CTG 
GACGCCTCAGGCCGGCTGTGCGTGGATGTGAGATTGGAACCATGTTTCCTGCGATGGGATGAGGATGAGTGTGCAAGGGAC 
CCGCTGCTCTGCTGGGGAGGCACTTGCACCAACACGGATGGGAGCTACAAGTGCCAGTGTCCCCCTGGGCATGAGCTGACG 
GCCAAGGGCACTGCCTGTGAGGACATCGATGAGTGCTCCCTGAGTGATGGCCTGTGTCCCCATGGCCAGTGTGTCAATGTC 
ATCGGTGCCTTCCAGTGCTCCTGCCATGCCGGCTTCCAGAGCACACCTGACCGCCAGGGCTGCGTGGACATCAACGAATGC 
CGGGTCCAGAATGGTGGGTGTGACGTGCACTGTATTAACACTGAGGGCAGCTACCGGTGCAGCTGTGGGCAGGGCTACTCG 
CTGATGCCCGACGGAAGGGCATGTGCAGACGTGGACGAGTGTGAAGAGAACCCCCGCGTTTGTGACCAAGGCCACTGCACC 
AACATGCCAGGGGGTCACCGCTGCCTGTGCTATGATGGCTTCATGGCCACGCCAGACATGAGGACATGTGTTGATGTGGAT 
GAGTGTGACCTGAACCCTCACATCTGCCTCCATGGGGACTGCGAGAACACGAAGGGTTCCTTTGTCTGCCACTGTCAGCTG 
GGCTACATGGTCAGGAAGGGGGCCACAGGCTGCTCTGATGTGGATGAATGCGAGGTTGGAGGACACAACTGTGACAGTCAC 
GCCTCCTGTCTCAACATCCCGGGGAGTTTCAGCTGTAGGTGCCTGCCAGGCTGGGTGGGGGATGGCTTCGAATGTCACGAC 
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CTGGATGAATGCGTCTCCCAGGAGCACCGGTGCAGCCCAAGAGGTGACTGTCTCAATGTCCCTGGCTCCTACCGCTGCACC 

TGCCGCCAGGGCTTTGCCGGGGATGGCTTCTTCTGCTCAGACAGGGATGAATGTGCCGAGAACGTGGACCTCTGTGACAAC 

GGGCAGTGCCTCAATGCGCCCGGCGGGTACCGCTGTGAATGTGAGATGGGCTTTGACCCCACCGAGGACCACCGGGCCTGC 

CAGATGGACGAGTGTGCGCAAGGGAACCTCTGTGCATTTGGGAGCTGTGAGAACCTGCCTGGAATGTTCCGCTGCATCTGC 

AATGGTGGCTACGAACTGGACCGAGGGGGTGGCAACTGCACAACAGACATCAACGAGTGTGCAGACCCAGTAAACTGCATC 

AACGGCGTGTGCATTAACACCCCCGGCAGCTACCTCTGCAGCTGCCCCCAGGATTTTGAGCTGAACCCCAGCGGAGTGGGC 

TGCGTGGACACTCGGGCCGGGAACTGTTTCCTGGAGACGCATGACCGAGGGGACAGTGGCATTTCCTGCAGTGCCGAGATC 

GGAGTTGGTGTCA CCCGAGCTT CCTGCTGTTGCT CCCTGGGCCGGGCT TGGGGCAATCCCTGTGAG CTGTGCCCTATGG CC 

AACACCACTGAGTACAGAACCCTGTGCCCGGGTGGTGAGGGCTTCCAGCCTAACCGCATCACTGTCATTCTGGAAGACATC 

GACGAGTGCCAAGAGCTGCCAGGGCTGTGTCAGGGGGGTGACTGCGTCAACACGTTTGGCAGTTTCCAGTGTGAGTGCCCA 

CCTGGCTACCACCTCAGTGAGCACACCCGCATCTGTGAGGATATTGACGAATGCTCCACACACTCCGGCATCTGTGGCCCT 

GGCACCTGCTACAACACCCTGGGGAACTACACCTGTGTCTGCCCTGCAGAGTACCTCCAAGTCAATGGTGGCAACAACTGC 

ATGGATATGAGGAAGAGTGTCTGCTTCCGGCACTATAACGGCACATGTCAAAATGAGCTGGCCTTCAACGTGACCCGGAAA 

ATGTGTTGCTGCTCCTACAACATTGGCCAGGCCTGGAATAGACCCTGTGAGGCCTGCCCCACTCCCATCAGTCCTGACTAC 

CAGATCCTGTGTGGAAATCAGGCCCCGGGATTCCTCACTGACATCCACACGGGGAAGCCCCTTGACATTGATGAGTGTGGG 

GAGATCCCCGCCATCTGTGCCAATGGCATCTGCATAAACCAGATCGGGAGTTTCCGCTGCGAGTGCCCCGCAGGCTTCAAC 

TACAACAGCATCCTGCTGGCTTGTGAAGATGTCGATGAGTGTGGCAGCAGGGAGAGTCCCTGCCAGCAGAATGCTGACTGC 

ATCAACATCCCCGGTAGCTACCGCTGCAAGTGCACCCGAGGGTACAAACTGTCGCCAGGCGGGGCTTGTGTGGGACGGAAT 

GAGTGTCGGGAGATCCCGAATGTCTGTAGCCATGGTGACTGCATGGACACAGAAGGCAGCTACATGTGTCTGTGTCACCGT 

GGATTCCAGGCCTCTGCAGACCAGACCCTGTGCATGGACATTGACGAGTGTGACCGGCAGCCTTGTGGAAATGGGACCTGC 

AAGAACATCATTGGCTCCTACAACTGCCTCTGCTTCCCTGGCTTTGTGGTGACACACAATGGGGATTGTGTGGATTTTGAT 

GAGTGTACTACCCTGGTGGGGCAGGTGTGCCGATTTGGCCATTGCCTCAACACAGCTGGTTCCTTCCACTGCCTCTGCCAG 

GATGGCTTTGAGCTCACAGCTGATGGGAAGAACTGTGTGGACACCAATGAGTGCCTCAGCCTTGCAGGAACCTGCCTACCC 

GGCACTTGCCAGAACCTCGAGGGCTCCTTCCGCTGCATCTGTCCCCCTGGCTTCCAGGTGCAGAGTGACCACTGCATTGAT 

ATCGACGAGTGCTCAGAGGAGCCCAACCTCTGCCTCTTTGGCACCTGTACCAACAGCCCTGGGAGCTTCCAGTGCCTCTGC 

CCACCTGGCTTTGTCCTCTCTGACAATGGGCACCGTTGCTTTGACACACGGCAGAGTTTCTGCTTCACCCGTTTTGAGGCT 

ana A A fJTnrT CYW?TQCCCAA AGCTTTCA A.CACCACCAAGACCCGCTGCTGCTGCA.GTAAGAGG CCTGGGGAGGGCTGGGGA 

GACCCCTGCGAACTGTGTCCCCAGGAGGACTCCCCTCCCCCTCTCCGTCCAGCTGCCTTTCAGGAGCTCTGCCCCTTTGGC 

CACGGGGCAGTCCCAGGCCCGGATGACTCCCGAGAAGACGTGAATGAGTGTGCAGAGAACCCTGGCGTCTGCACTAACGGC 

GTCTGTGTCAACACCGATGGATCCTTCCGCTGTGAGTGTCCCTTTGGCTACAGCCTGGACTTCACTGGCATCAACTGTGAG 

GACACAGACGAGTGCTCTGTCGGCCACCCCTGTGGGCAAGGGACATGCACCAATGTCATCGGAGGCTTCGAATGTGCCTGT 

GCTGACGGCTTTGAGCCTGGCCTCATGATGACCTGCGAGGACATCGACGAATGCTCCCTGAACCCGCTGCTCTGTGCCTTC 

CGCTGCCACAATACCGAGGGCTCCTACCTGTGCACCTGTCCAGCCGGCTACACCCTGCGGGAGGATGGGGCCATGTGTCGA 

GATGTGGACGAGTGTGCAGATGGTCAGCAGGACTGCCACGCCCGGGGCATGGAGTGCAAGAACCTCATCGGTACCTTCGCG 

TGCGTCTGTCCCCCAGGCATGCGGCCCCTGCCTGGCTCTGGGGAGGGCTGCACAGATGACAATGAATGCCACGCTCAGCCT 

GACCTCTGTGTCAACGGCCGCTGTGTCAACACCGCGGGCAGCTTCCGGTGCGACTGTGATGAGGGATTCCAGCCCAGCCCC 

ACCCTTACCGAGTGCCACGACATCCGGCAGGGGCCCTGCTTTGCCGAGGTGCTGCAGACCATGTGCCGGTCTCTGTCCAGC 

AGCAGTGAGGCTGTCACCAGGGCCGAGTGCTGCTGTGGGGGTGGCCGGGGCTGGGGGCCCCGCTGCGAGCTCTGTCCCCTG 

CCCGGCACCTCTGCCTACAGGAAGCTGTGCCCCCATGGCTCAGGCTACACTGCTGAGGGCCGAGATGTAGATGAATGCCGT 

ATGCTTGCTCACCTGTGTGCTCATGGGGAGTGCATCAACAGCCTTGGCTCCTTCCGCTGCCACTGTCAGGCCGGGTACACA 

CCGGATGCTACTGCTACTACCTGCCTGGATATGGATGAGTGCAGCCAGGTCCCCAAGCCATGTACCTTCCTCTGCAAAAAC 

ACGAAGGGCAGTTTCCTGTGCAGCTGTCCCCGAGGCTACCTGCTGGAGGAGGATGGCAGGACCTGCAAAGACCTGGACGAA 

TGCACCTCCCGGCAGCACAACTGTCAGTTCCTCTGTGTCAACACTGTGGGCGCCTTCACCTGCCGCTGTCCACCCGGCTTC 

ACCCAGCACCACCAGGCCTGCTTCGACAATGATGAGTGCTCAGCCCAGCCTGGCCCATGTGGTGCCCACGGGCACTGCCAC 

AACACCCCGGGCAGCTTCCGCTGTGAATGCCACCAAGGCTTCACCCTGGTCAGCTCAGGCCATGGCTGTGAAGATGTGAAT 

GAATGTGATGGGCCCCACCGCTGCCAGCATGGCTGTCAGAACCAGCTAGGGGGCTACCGCTGCAGCTGCCCCCAGGCTTTC 

ACCCAGCACTCCCAGTGGGCCCAGTGTGTGGATGAGAATGAGTGTGCCCTGTCGCCCCCCACCTGCGGGAGCGCCTCCTGT 

CGCAACACTCTTGGTGGCTTCCGCTGCGTCTGCCCCTCCGGCTTTGACTTTGATCAGGCCCTCGGGGGCTGCCAGGAGGTG 

GATGAGTGCGCCGGACGGCGTGGCCCCTGTAGCTACAGCTGTGCCAACACGCCTGGTGGCTTCCTGTGCGGCTGTCCTCAA 

GGCTACTTCCGGGTTGGGCAAGGGCACTGTGTCTCCGGCCTGGGCTTCAGCCCCGGACCCCAGGACACCCCGGACAAAGAG 

GAGCTGCTCTCGTCTGAAGCCTGCTACGAATGCAAGATCAATGGCCTCTCCCCTCGGGACCGGCCACGACGCAGTGCCCAC 

AGGGACCACCAGGTGAACCTGGCCACCCTTGACTCCGAGGCCCTGCTGACCTTGGGCCTGAACCTCTCACACCTGGGCCGG 

GCCGAGCGCATCCTGGAGCTCCGGCCGGCCCTGGAGGGTCTAGAGGGCCGGATCCGCTACGTCATCGTCCGCGGAAACGAG 

CAAGGTTTCTTTCGCATGCATCACCTCCGTGGCGTCAGCTCCCTGCAGCTGGGGCGGAGGCGGCCGGGGCCTGGAACCTAC 

CGGCTGGAGGTGGTGAGCCACATGGCAGGACCCTGGGGTGTCCAGCAAGAGGGGCAGCCAGGGCCATGGGGCCAGGCCTTG 

AGGCTGAAGGTGCAACTGTCAGTTGCTTTAGTTGGGAGGAGCCTCAGTGGGCCCCAGCTGTCCAGAGAAGGGGGATTCTGG 

AACTGGGAAGGACTGATCCCCAGAAGCGATGGCTG ACCAGATTGAACCCCGAAACTCAGGAAGAGTGAAATGCTACACGAC 

AACCTCAGGCAAGCCCGGCCTCTGCCTGGGCCTCTGTG 

The disclosed NOV2e nucleic acid sequence, localized to chromsome 19, has 2166 of 
2977 bases (72%) identical to a Mus musculus fibrillin 2 (fbn2) mRNA (gbiGENBANK- 
ID:MUSFBN2|acc:L39790.1) (E - 0.0). 

A NOV2e polypeptide (SEQ ID NO: 14) encoded by SEQ ID NO: 1 3 has 2695 amino 
acid residues and is presented using the one-letter code in Table 2J. Signal P, Psort and/or 
Hydropathy results predict that NOV2e contains a signal peptide and is likely to be localized 
to the nucleus with a certainty of 0.6000. Although PSORT suggests that the Fibrillin-like 
protein may be localized in the nucleus, the NOV2e protein is similar to the Fibrillin family, 
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some members of which are released extracellularly. Therefore it is likely that NOV2e protein 
shows a similar localization. The most likely cleavage site for a NOV2e peptide is between 
amino acids 29 and 30, at: AGG-QG. 



Table 2J. Encoded NOV2e protein sequence (SEQ ID NO:14). 



MTLEGLYLARGPLARLLLAWSALLCMAGGQGRWDGALEAAGPGRVRRRGS PG I LQGPNVCGSRFHAYCCPGWRTFPGRSQC 
WPICRRACGEGFCSQPNLCTCADGTLAPSCGVSRGSGCSVSCMNGGTCRGASCLCQKGYTGTVCGQPICDRGCHNGGRCI 
GPNRCACVYGFMGPQCERDYRTGSCFGQVGPEGCQHQLTGLVCTKALCCATVGRAWGLPCELCPAQPHPCRRGFIPNIHTG 
ACQDVDECQAVPGLCQGGSCVNMVGSFHCRCPVGHRLSDSSAACEDYRAGACFSVLFGGRCAGDLAGHYTRRQCCCDRGRC 
WAAGPVPELCPPRGSNEFQQLCAQRLPLLPGHPGLFPGLLGFGSNGMGPPLGPARLNPHGSDARGIPSLGPGNSNIGTATL 
NQT I D I CRHFTNLCLNGRCL PT PS S YRCECNVGYTQD VRGEC I DVDECTS S PCHHGDC VNI PGTYHCRCY PGFQAT PTRQA 
CVDVDECI VSGGLCHLGRCVNTEGSFQCVCNAGFELSPDGKNCVDHNEC^ 

H Y CMD I DE CQT PG I CVNGHCTNTEGS FRCQCLGG LAVGTDGR VC VDTHVRST CYGA I E KGS CAR P F PGTVT KS E CCCANPD 
HGFGEPCQLCPAKNSAE FQALCSSGLGI TTDGRD INECALDPEVCANGVCENLRGS YRCVCNLGYEAGASGKDCTDVDECA 
LNSLLCDNGWCQNSPGSYSCSCPPGFHFWQDTEICKDVDECLSSPCVSGVCRNLAGSYTCKCGPGSRLDPSGTFCLDSTKG 
T CWL K I QE S RCE VNLQGASLRS ECCATLGAAWGS PCERCE I DPACARGFARMTGVTCDDVNECES FPGVCPNGRCVNTAGS 
FRCECPEGLMLDASGRLCVDVRLEPCFLRWDEDECARDPLLCWGGTCTNTDGSYKCQCPPGHELTAKGTACEDIDECSLSD 
GLCPHGQCVNV I GAFQCSCHAG FQST PDRQGCVD I NECRVQNGGCDVHC I NTEGS YRCS CGQGYSLMPDGRACADVDECEE 
NPRVCDQGHCTNMPGGHRCLCYDGFMATPDMRTCVDVDECDLNPHICLHGDCENTKGSFVCHCQLGYMVRKGATGCSDVDE 

CKVGnHNCnSHA.QrT.NT pgsfscrclpgw^/gdgfechdldec^/sqehrcsprgdcl^/pgsyrctcrqgfaciijgffccdrd 

EC^ElWDLCDNGQCIJtfAPGGYRCECEMGFDPTEDHRACQMDECAQG 

I NECAD P VNC I NG VC I NT PG S YLCS C PQDFE LNP S G VG CVDTRAGNC FLE THDRGD S G I SCSAE I GVGVTRASCCCSLGRA 
WGNPCELCPMANTTEYRTLCPGGEGFQPNRITVILEDIDECQELPGLCQGGDCVNTFGSFQCECPPGYHLSEHTRICEDID 
ECSTHSG I CGPGTCYNTLGNYTCVCPAE YLQVNGGNNCMDMRKS VCFRHYNGTCQNELAFNVTRKMCCCS YNI GQAWNRPC 
EACPTP I S PDYQI LCGNQAPGFLTDI HTGKPLDI DECGE I PAI CANGI C INQ IGS FRCECPAGFNYNS I LLACEDVDECGS 
RESPCQQNADC I N I PGS YRCKCTRGYKLS PGGACVGRNECRE I PNVCSHGDCMDTEGS YMCLCHRGFQASADQTLCMD I DE 
CD RQ P CGNGT C KN 1 1 G S YNCLC FPGF WTHNGDCVD FDECTTL VGQ VCR FGH CLtNTAG S FHCLCQDG FE LTADG KNC VDTN 
ECLSLAGTCLPGTCQNLEGSFRCICPPGFQVQSDHCIDIDECSEEPNLCLFGTCTNSPGSFQCLCPPGFVLSDNGHRCFDT 
RQSFCFTRFEAGKCSVPKAFNTTKTRCCCSKRPGEGWGDPCELCPQEDSPPPLRPAAFQELCPFGHGAVPGPDDSREDVNE 
CAENPGVCTNGVCVNTDGSFRCECPFGYSLDFTGINCEDTDECSVGHPCGQGTCTNVIGGFECACADGFEPGLMMTCEDID 
ECSLNPLLCAFRCHNTEGSYLCTCPAGYTLREDGAMCRDVDECADGQQDCHARGMECKNLIGTFACVCPPGMRPLPGSGEG 
CTDDNECHAQPDLCVNGRCVNTAGSFRCDCDEGFQPSPTLTECHDIRQGPCFAEVLQTMCRSLSSSSEAVTRAECCCGGGR 
GWGPRCELCPLPGTSAYRKLCPHGSGYTAEGRDVDECRMLAHLCAHGECINSLGSFRCHCQAGYTPDATATTCLDMDECSQ 
VPKPCTFLCKNTKGSFLCSCPRGYL.LEEDGRTCKDLDECTSRQHNCQFLCVNTVGAFTCRCPPGFTQHHQACFDNDECSAQ 
PGPCGAHGHCHNTPGSFRCECHQGFTLVSSGHGCEDVNECDGPHRCQHGCQNQLGGYRCSCPQAFTQHSQWAQCVDENECA 
LSPPTCGSASCRNTLGGFRCVCPSGFDFDQALGGCQEVDECAGRRGPCSYSCANTPGGFLCGCPQGYFRVGQGHCVSGLGF 
SPGPQDTPDKEELLSSEACYECKINGLSPRDRPRRSAHRDHQVNLATLDSEALLTLGLNLSHLGRAERILELRPALEGLEG 
RIRYVIVRGNEOGFFRMHHLRGVSSLQLGRRRPGPGTYRLEVVSHMAGPWGVQQEGQPGPWGQALRLKVQLSVALVGRSLS 
GPQLSREGGFWNWEGLI PRSDG 



The NOV2e amino acid sequence has 1881 of 2256 amino acid residues (83%) 
identical to, and 1935 of 2256 amino acid residues (85%) similar to, a Homo sapiens 2809 
amino acid residue fibrillin 3 protein (ptnr : TREMBLNE W- ACC : B AB4740 8) (E = 0.0). 

NOV2e is expressed in at least the following tissues: lung, colon, bone, trabecular bone 
cells, placenta, germ cell, melanocyte, heart, uterus, thyroid and brain. Expression information 
was derived from the tissue sources of the sequences that were included in the derivation of 
the NOV2e sequence. 



NOV2f 



A disclosed NOV2f nucleic acid of 9154 nucleotides (also referred to as CG88987-05) 
encoding a novel Fibrillin-like protein is shown in Table 2K. An open reading frame was 
identified beginning with an ATG initiation codon at nucleotides 41-43 and ending with a 
TGA codon at nucleotides 8312-8314. Putative untranslated regions upstream from the 
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intiation codon and downstream from the termination codon are underlined in Table 2K, and 
the start and stop codons are in bold letters. 



Table 2K. NOV2f nucleotide sequence (SEQ ID NO:15). 



CTGACTCTGCTTCCTCTCCGCAGCCTCCAGGGGACACGCCA TGACTCTGGAGGGTCTGTATTTGGCAAGGGGCCCCCTGGC 
CCGGCTCCTGCTGGCCTGGTCGGCCCTGTTGTGCATGGCAGGTGGCCAAGGCCGCTGGGACGGGGCCTTGGAGGCTGCAGG 
TCCTGGACGTGTGCGGAGGCGGGGCAGCCCAGGCATCTTGCAGGGGCCGAATGTGTGCGGCTCCCGGTTCCATGCCTACTG 
CTGTCCAGGCTGGAGGACATTCCCTGGCAGGAGCCAGTGTGTCGTACCCATCTGTAGGCGCGCCTGCGGTGAAGGCTTCTG 
CTCCCAGCCCAACCTGTGCACCTGTGCGGATGGGACGCTGGCTCCCAGCTGCGGGGTGAGCCGAGCCATCTGTGACCGCGG 
CTGCCACAATGGGGGTCGCTGCATTGGGCCCAACCGCTGCGCCTGTGTGTATGGCTTCATGGGACCTCAATGTGAGAGAGA 
TTACCGGACGGGACCCTGCTTTGGCCAAGTAGGCCCCGAGGGGTGCCAGCATCAGCTGACGGGCCTCGTGTGCACCAAGGC 
ACTTTGCTGTGCCACTGTGGGCCGTGCCTGGGGCCTTCCATGTGAACTTTGCCCTGCACAGCCACACCCCTGCCGCCGCGG 
CTTCATCCCCAATATCCACACGGGGGCCTGCC^GATGTGGATGAGTGCCAGGCTGTGCCAGGCCTGTGCCAGGGAGGCAG 
CTGCGTCAACATGGTGGGCTCCTTCCATTGCCGCTGTCCAGTTGGACACCGGCTCAGTGACAGCAGCGCCGCATGTGAAGA 
CTACGATGAATGCAGCACCATTCCTGGAATCTGTGAAGGGGGTGAATGTACAAACACAGTCAGCAGTTACTTTTGCAAATG 
TCCTCCTGGTTTTTACACCTCTCCAGATGGTACTCTTCATGGACAGTCGCGGGCCGGCGCCTGCTTCTCAGTGCTTTTCGG 
GGGCCGCTGTGCTGGAGACCTCGCCGGCCACTACACTCGCAGGCAGTGCTGCTGTGACAGGGGCAGGTGCTGGGCAGCTGG 
CCCGGTCCCTGAGCTGTGTCCTCCTCGGGGCTCCAATGAATTCCAGCAACTGTGCGCCCAGCGGCTGCCGCTGCTACCCGG 
CCACCCTGGCCTCTTCCCTGGCCTCCTGGGCTTCGGATCCAATGGCATGGGTCCCCCTCTTGGGCCAGCGCGACTCAACCC 
CCATGGCTCTGATGCGCGTGGGATCCCCAGCCTGGGCCCTGGCAACTCTAATATTGGCACTGCTACCCTGAACCAGACCAT 
TGACATCTGCCGACACTTCACCAACCTGTGTCTGAATGGCCGCTGCCTGCCCACGCCTTCC A .GCTACCGCTGCGAGTGTAA 
CGTGGGCTACACCCAGGACGTGCGCGGCGAGTGCATTGATGTAGACGAATGCACCAGCAGCCCCTGCCACCACGGTGACTG 
CGTCAACATCCCCGGCACCTACCACTGCCGGTGCTACCCGGGCTTCCAGGCCACGCCCACCAGGCAGGCATGCGTGGATGT 
GGACGAGTGCATTGTCAGTGGTGGCCTTTGTCACCTGGGCCGCTGTGTCAACACAGAGGGCAGCTTCCAGTGTGTCTGCAA 
TGCAGGCTTCGAGCTCAGCCCTGACGGCAAGAACTGTGTGGACCACAACGAGTGTGCCACCAGCACCATGTGCGTCAACGG 
CGTGTGTCTCAACGAGGATGGCAGCTTCTCCTGCCTCTGCAAACCCGGCTTCCTGCTGGCGCCTGGCGGCCACTACTGCAT 
GGACATTGACGAGTGCCAGACGCCCGGCATCTGCGTGAACGGCCACTGTACCAACACCGAGGGCTCCTTCCGCTGCCAGTG 
CCTGGGGGGGCTGGCGGTAGGCACGGATGGCCGCGTGTGCGTGGACACCCACGTGCGCAGCACCTGCTATGGGGCCATCGA 
GAAGGG CTCCTGTGCCCG CCCCTT C CCTGGCACTGTCAC CAAGTCCGAGTGCTG CTGTGCCAAT CCGGACCACGGTTT TGG 
GGAGCCCTGCCAGCTTTGTCCTGCCAAAGACTCCGCTGAGTTCCAGGCACTGTGCAGCAGTGGGCTTGGCATTACCACGGA 
TGGTCGAGACATCAACGAGTGTGCTCTGGATCCTGAGGTTTGTGCCAATGGCGTGTGCGAGAACCTTCGGGGCAGCTACCG 
CTGTGTCTGCAACCTGGGTTATGAGGCAGGTGCCTCAGGCAAGGACTGCACAGACGTGGATGAGTGTGCCCTCAACAGCCT 
CCTGTGTGACAACGGGTGGTGCCAGAATAGCCCTGGCAGCTACAGCTGCTCCTGCCCCCCCGGCTTCCACTTCTGGCAGGA 
CACGGAGATCTGCAAAGATGTCGACGAATGCCTGTCCAGCCCGTGTGTGAGTGGCGTCTGTCGGAACCTGGCCGGCTCCTA 
CACCTGCAAATGTGGCCCTGGCAGCCGGCTGGACCCCTCTGGTACCTTCTGTCTAGACAGCACCAAGGGCACCTGCTGGCT 
GAAGATCCAGGAGAGCCGCTGTGAGGTGAACCTTCAGGGAGCCAGCCTGCGGTCTGAGTGCTGTGCCACCCTCGGGGCAGC 
CTGGGGGAGCCCCTGCGAACGCTGCGAGATCGACCCTGCCTGTGCCCGGGGCTTTGCCCGGATGACGGGTGTCACCTGCGA 
TGATGTGAACGAGTGTGAGTCCTTCCCGGGAGTCTGTCCCAACGGGCGTTGCGTCAACACTGCTGGGTCTTTCCGCTGTGA 
GTGTCCAGAGGGCCTGATGCTGGACGCCTCAGGCCGGCTGTGCGTGGATGTGAGATTGGAACCATGTTTCCTGCGATGGGA 
TGAGGATGAGTGTGGGGTCACCCTGCCTGGCAAGTACCGGATGGACGTCTGCTGCTGCTCCATCGGGGCCGTGTGGGGAGT 
CGAGTGCGAGGCCTGCCCGGATCCCGAGTCTCTGGAGTTCGCCAGCCTGTGCCCGCGGGGGCTGGGCTTCGCCAGCCGGGA 
CTTCCTGTCTGGCCGACCATTCTATAAAGATGTGAATGAATGCAAGGTGTTCCCTGGCCTCTGCACGCACGGTACCTGCAG 
AAACACGGTGGGCAGCTTCCACTGCGCCTGTGCGGGGGGCTTCGCCCTGGATGCCCAGGAACGGAACTGCACAGATATCGA 
CGAGTGTCGCATCTCTCCTGACCTCTGCGGCCAGGGCACCTGTGTCAACACGCCGGGCAGCTTTGAGTGCGAGTGTTTTCC 
CGGCTACGAGAGTGGCTTCATGCTGATGAAGAACTGCATGGACGTGGACGAGTGTGCAAGGGACCCGCTGCTCTGCCGGGG 
AGGCACTTGC^CCAACACGGATGGGAGCTACAAGTGCCAGTGTCCCCCTGGGCATGAGCTGACGGCCAAGGGCACTGCCTG 
TGAGGACATCGATGAGTGCTCCCTGAGTGATGGCCTGTGTCCCCATGGCCAGTGTGTCAATGTCATCGGTGCCTTCCAGTG 
CTCCTGCGATGCCGGCTTCCAGAGCACACCTGACCGCGGAGCTACAAGTGCCAGTTGCCCGACGGAAGGGCATGTGCAGGT 
CGTCCTGGGGCCTGGGGAGCAGATGTGTACTGGGTGGTCTATCAGGGCAAAGCTAAGCACAGTCCCCAACCCTGCTCCCCC 
AGACGTGGACGAGTGTGAAGAGAACCCCCGCGTTTGTGACCAAGGCCACTGCACCAACATGCCAGGGGGTCACCGCTGCCT 
GTGCTATGATGGCTTCATGGCCACGCCAGACATGAGGACATGTGTTGATGTGGATGAGTGTGACCTGAACCCTCACATCTG 
CCTCCATGGGGACTGCGAGAACACGAAGGGTTCCTTTGTCTGCCACTGTCAGCTGGGCTACATGGTCAGGAAGGGGGCCAC 
AGGCTGCTCTGATGTGGATGAATGCGAGGTTGGAGGACACAACTGTGACAGTCACGCCTCCTGTCTCAACATCCCAGGGAG 
TTTCAGCTGTAGGTGCCTGCCAGGCTGGGTGGGGGATGGCTTCGAATGTCACGACCTGGATGAATGCGTCTCCCAGGAGCA 
CCGGTGCAGCCCAAGAGGTGACTGTCTCAATGTCCCTGGCTCCTACCGCTGCACCTGCCGCCAGGGCTTTGCCGGGGATGG 
CTTCTTCTGCGAAGACAGGGATGAATGTGCCGAGAACGTGGACCTCTGTGACAACGGGCAGTGCCTCAATGCGCCCGGCGG 
GTACCGCTGTGAATGTGAGATGGGCTTTGACCCCACCGAGGACCACCGGGCCTGCCAGGATGTGGACGAGTGTGCGCAAGA 
GAACCTCTGTGCATTTGGGAGCTGTGAGAACCTGCCTGGAATGTTCCGCTGCATCTGCAATGGTGGCTACGAACTGGACCG 
AGGGGGTGGCAACTGCACAGACATCAACGAGTGTGCAGACCCAGTAAACTGCATCAACGGCGTGTGCATTAACACCCCCGG 
CAGCTACCTCTGCAGCTGCCCCCAGGATTTTGAGCTGAACCCCAGCGGAGTGGGCTGCGTGGACACTCGGGCCGGGAACTG 
TTTCCTGGAGACGCATGACCGAGGGGACAGTGGCATTTCCTGCAGTGCCGAGATCGGAGTTGGTGTCACCCGAGCTTCCTG 
CTGTTGCTCCCTGGGCCGGGCTTGGGGCAATCCCTGTGAGCTGTGCCCTATGGCCAACACCACTGAGTACAGAACCCTGTG 
CCCGGGTGGTGAGGGCTTCCAGCCTAACCGCATCACTGTCATTCTGGAAGACATCGACGAGTGCCAAGAGCTGCCAGGGCT 
GTGTCAGGGGGGTGACTGCGTCAACACGTTTGGCAGTTTCCAGTGTGAGTGCCCACCTGGCTACCACCTCAGTGAGCACAC 
CCGCATCTGTGAGGATATTGACGAATGCTCCACACACTCCGGCATCTGTGGCCCTGGCACCTGCTACAACACCCTGGGGAA 
CTACACCTGTGTCTGCCCTGCAGAGTACCTCCAAGTCAATGGTGGCAACAACTGCATGGATATGAGGAAGAGTGTCTGCTT 
CCGGCACTATAACGGCACATGTC^y\AATGAGCTGGCCTTCAACGTGACCCGGAAAATGTGTTGCTGCTCCTACAACATTGG 
CCAGGCCTGGAATAGACCCTGTGAGGCCTGCCCCACTCCCATCAGTCCTGACTACCAGATCCTGTGTGGAAATCAGGCCCC 
GGGATTCCTCACTGACATCCACACGGGGAAGCCCCTTGACATTGATGAGTGTGGGGAGATCCCCGCCATCTGTGCCAATGG 
CATCTGCATAAACCAGATCGGGAGTTTCCGCTGCGAGTGCCCCGCAGGCTTCAACTACAACAGCATCCTGCTGGCTTGTGA 
AGATGTCGATGAGTGTGGCAGCAGGGAGAGTCCCTGCCAGCAGAATGCTGACTGCATCAACATCCCCGGTAGCTACCGCTG 
CAAGTGCACCCGAGGGTACAAACTGTCGCCAGGCGGGGCTTGTGTGGGACGGAATGAGTGTCGGGAGATCCCGAATGTCTG 
TAGCCATGGTGACTGCATGGACACAGAAGGCAGCTACATGTGTCTGTGTCACCGTGGATTCCAGGCCTCTGCAGACCAGAC 
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CCTGTGCATGGACATTGACGAGTGTGACCGGCAGCCTTGTGGAAATGGGACCTGCAAGAACATCATTGGCTCCTACAACTG 
CCTCTGCTTCCCTGGCTTTGTGGTGACACACAATGGGGATTGTGTGGATTTTGATGAGTGTACTACCCTGGTGGGGCAGGT 
GTGCCGATTTGGCCATTGCCTCAACACAGCTGGTTCCTTCCACTGCCTCTGCCAGGATGGCTTTGAGCTCACAGCTGATGG 
GAAGAACTGTGTGGACACCAATGAGTGCCTCAGCCTTGCAGGAACCTGCCTACCCGGCACTTGCCAGAACCTCGAGGGCTC 
CTTCCGCTGCATCTGTCCCCCTGGCTTCCAGGTGCAGAGTGACCACTGCATTGATATCGACGAGTGCTCAGAGGAGCCCAA 
CCTCTGCCTCTTTGGCACCTGTACCAACAGCCCTGGGAGCTTCCAGTGCCTCTGCCCACCTGGCTTTGTCCTCTCTGACAA 
TGGGCACCGTTGCTTTGACACACGGCAGAGTTTCTGCTTCACCCGTTTTGAGGCTGGGAAGTGCTCGGTGCCCAAAGCTTT 
CAACACCACCAAGACCCGCTGCTGCTGCAGTAAGAGGCCTGGGGAGGGCTGGGGAGACCCCTGCGAACTGTGTCCCCAGGA 
AGGCAGCGCTGCCTTTCAGGAGCTCTGCCCCTTTGGCCACGGGGCAGTCCCAGGCCCGGATGACTCCCGAGAAGACGTGAA 
TGAGTGTGCAGAGAACCCTGGCGTCTGCACTAACGGCGTCTGTGTCAACACCGATGGATCCTTCCGCTGTGAGTGTCCCTT 
TGGCTACAGCCTGGACTTCACTGGCATCAACTGTGAGGACACAGACGAGTGCTCTGTCGGCCACCCCTGTGGGCAAGGGAC 
ATGCACCAATGTCATCGGAGGCTTCGAATGTGCCTGTGCTGACGGCTTTGAGCCTGGCCTCATGATGACCTGCGAGGACAT 
CGACGAATGCTCCCTGAACCCGCTGCTCTGTGCCTTCCGCTGCCACAATACCGAGGGCTCCTACCTGTGCACCTGTCCAGC 
CGGCTACACCCTGCGGGAGGACGGGGCCATGTGTCGAGATGACAATGAATGCCACGCTCAGCCTGACCTCTGTGTCAACGG 
CCGCTGTGTCAACACCGCGGGCAGCTTCCGGTGCGACTGTGATGAGGGATTCCAGCCCAGCCCCACCCTTACCGAGTGCCG 
CGACATCCGGCAGGGGCCCTGCTTTGCCGAGGTGCTGCAGACCATGTGCCGGTCTCTGTCCAGCAGCAGTGAGGCTGTCAC 
CAGGGCCGAGTGCTGCTGTGGGGGTGGCCGGGGCTGGGGGCCCCGCTGCGAGCTCTGTCCCCTGCCCGGCACCTCTGCCTA 
CAGGAAGCTGTGCCCCCATGGCTCAGGCTACACTGCTGAGGGCCGAGATGTAGATGAATGCCGTATGCTTGCTCACCTGTG 
TGCTCATGGGGAGTGCATCAACAGCCTTGGCTCCTTCCGCTGCCACTGTCAGGCCGGGTACACACCGGATGCTACTGCTAC 
TACCTGCCTGGATATGGATGAGTGCAGCCAGGTCCCCAAGCCATGTACCTTCCTCTGCAAAAACACGAAGGGCAGTTTCCT 
GTGCAGCTGTCCCCGAGGCTACCTGCTGGAGGAGGATGGCAGGACCTGCAAAGACCTGGACGAATGCACCTCCCGGCAGCA 
CAACTGTCAGTTCCTCTGTGTCAACACTGTGGGCGCCTTCACCTGCCGCTGTCCGCCCGGCTTCACCCAGCACCACCAGGC 
CTGCTTCGATGTGAATGAATGTGATGGGCCCCACCGCTGCCAGCATGGCTGTCAGAACCAGCTAGGGGGCTACCGCTGCAG 
CTGCCCCCAGGGTTTCACCCAGCACTCCCAGTGGGCCCAGTGTGTGGATGAGAATGAGTGTGCCCTGTCGCCCCCCACCTG 
CGGGAGCGCCTCCTGTCGCAACACTCTTGGTGGCTTCCGCTGCGTCTGCCCCTCTGGCTTTGACTTTGATCAGGCCCTCGG 
GGGCTGCCAGGAGGTGGATGAGTGCGCCGGACGGCGTGGCCCCTGTAGCTACAGCTGTGCCAACACGCCTGGTGGCTTCCT 
GTGCGGCTGTCCTCAACGCTACTTCCGGGCTGGGO^GGGCACTGTGTCTCCCGCCTGGGCTTCAGCCCCGGACCCCACGA 
CACCCCGGACAAAGAGGAGCTGCTCTCGTCTGAAGCCTGCTACGAATGCAAGATCAATGGCCTCTCCCCTCGGGACCGGCC 
ACGACGCAGTGCCCACAGGGACCACCAGGTGAACCTGGCCACCCTTGACTCCGAGGCCCTGCTGACCTTGGGCCTGAACCT 
CTCACACCTGGGCCGGGCCGAGCGCATCCTGGAGCTCCGGCCGGCCCTGGAGGGTCTAGAGGGCCGGATCCGCTACGTCAT 
CGTCCGCGGAAACGAGCAAGGTTTCTTTCGCATGCATCACCTCCGTGGCGTCAGCTCCCTGCAGCTGGGGCGGAGGCGGCC 
GGGGCCTGGAACCTACCGGCTGGAGGTGGTGAGCCACATGGCAGGACCCTGGGGTGTCCAGCAAGAGGGGCAGCCAGGGCC 
ATGGGGCCAGGCCTTGAGGCTGAAGGTGCAACTGTCAGTTGCTTTAGTTGGGAGGAGCCTCAGTGGGCCCCAGCTGTCCAG 
AGAAGGGGGATTCTGGAACTGGGAAGGACTGATCCCCAGAAGCGATGGCTGA CCAGATTGAACCCCGAAACTCAGGAAGAG 
TGAAATGCTACACGACAACCTCAGGCAAGCCCGGCCTCTGCCTGGGCCTCTGTGCCAGCCCCGGGGGCCCCCCAGTTACTC 
AGTCTTTCCTGGAGACAGCAAGAAGCTGCAATGTGCAATCCCGCTGCCCCCACAGCCAAGGTCAGGAAGAGGCCCTGTGGT 
CACCGTGTCTGGCCAATCTCAGGCTTTCACTTCTGTACTGCACTGTGGCTTGCCCTGGCGGGGGGCAGGGGGTTGGCAGGA 
CATGGCAATGGGCAACTGGGGTGGGCACAGGGCTTATTCCTCGGAGTAGAAGGGTGTACAGGGGGCCCAGACTCCACAGTG 
ACTTGCCACATTTGCCCCCCATTTGGAGAATGCTTTTATATCAAAAGTGGAGACGATAATAAAGTTATTTTGGGTTAAGTC 
TGCCTGCCCTTTGGCAAGTTCTTGAAGTAAGTAGATGCTGCCCTCGGACTGGGCGAGGCAGATCTTGTGCCTGGGGAAGCA 
GAAGGCCTTATGGGCTCCCCAGAATGGTAATAATGGCTCACGCTTCGTGACCACGTACTACATACCAGAGACCATTCGATT 
TTTTTTTTATTTTTTCTGAGACAGGGTCTTGCTCTGTTGCCTAGGTTGGAGTGCAGTGGCGCGATCGTGGCTCCCTGTGGT 
CGCCACTTTCCGGGCTCGAGCAATCCTCCCACCTCAGCCTCTCCCAAGTAGCTGGGACCAAAGGTGCACGCCACCACACCC 
AGCTAATTTTTTTAAATTTCTTTTTCTTTCTCTTTCTTTTTGAGACCAGCCCGGCCAACATGACGAAACCCCATCTCTAAT 
A """"" " " " " " ~" 



The disclosed N0V2f nucleic acid sequence, localized to chromsome 19, has 3401 of 
3689 bases (92%) identical to a Homo sapiens KIAA1776 protein (fibrillin3) mRNA 
(gb:GENBANK-ID:AB053450|acc:AB053450.2) (E = 0.0). 

A NOV2f polypeptide (SEQ ID NO: 16) encoded by SEQ ID NO: 15 has 2757 amino 
acid residues and is presented using the one-letter code in Table 2L. Signal P, Psort and/or 
Hydropathy results predict that NOV2f contains a signal peptide and is likely to be localized to 
the nucleus with a certainty of 0.6000. Although PSORT suggests that the Fibrillin-like protein 
may be localized in the nucleus, the NOV2f protein is similar to the Fibrillin family, some 
members of which are released extracellularly. Therefore it is likely that NOV2f protein shows 
a similar localization. The most likely cleavage site for a NOV2f peptide is between amino 
acids 29 and 30, at: AGG-QG. 
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Table 2L. Encoded NOV2f protein sequence (SEQ ID NO:16). 



MT LE GLY LARG P LA RL LLA WS AL LCMAGGQG RWDG AL E AAG PG R VRRRG S PG I LQG PNVCG S RFHA Y CC PG WRT F PGRS QC 
WPICRRACGEGFCSQPNLCTCADGTLAPSCGVSRAICDRGCHNGGRCIGPNRCACVYGFMGPQCERDYRTGPCFGQVGPE 
GCQHQLTG LVCTKA LCCAT VGRA WG L P CE LC P AQ P HP CRRG F I PN I HTG ACQD VDE CQ A VPGLCQGG S C VNMVG S FH C RC P 
VGHRLSDSSAACEDYDECSTIPGICEGGECTNTVSSYFCKCPPGFYTSPDGTLHGQSRAGACFSVLFGGRCAGDLiAGHYTR 
RQCCCDRGRCWAAGPVPELCPPRGSNEFQQLCAQRLPLLPGHPGLFPGLLGFGSNGMGPPLGPARLNPHGSDARGIPSLGP 
GNSNIGTATLNQTIDICRHFTNLCLNGRCLPTPSSYRCECNVGYTQDVRGECIDVDECTSSPCHHGDCVNI PGTYHCRCYP 
GFQATPTRQACVDVDECIVSGGLCHLGRCVNTEGSFQCVCNAGFELSPDGKNCVDHNECATSTMCVNGVCLNEDGSFSCLC 
KPG FLLA PGGH Y CMD I D ECQT PG I CVNGH CTNT EG S F RCQC LGGLA VGTDGR VCVDTH VRS T CYG A I E KG S CARP FPGT VT 
KSECCCANPDHGFGEPCQLCPAKDSAEFQALCSSGLGITTDGRDINECALDPEVCANGVCENLRGSYRCVCNLGYEAGASG 
KDCTDVDECALNSLLCDNGWCQNSPGSYSCSCPPGFHFWQDTEICKDVDECLSSPCVSGVCRNLAGSYTCKCGPGSRLDPS 
GTFCLDSTKGTCWLKIQESRCEVNL.QGASLRSECCATLGAAWGSPCERCEIDPACARGFARMTGVTCDDVNECESFPGVCP 
NGRCVNTAGSFRCECPEGLMLDASGRLCVDVRLEPCFLRWDEDECGVTLPGKYRMDVCCCSIGAVWGVECEACPDPESLEF 
ASLCPRGLGFASRDFLSGRPFYKDVNECKVFPGLCTHGTCRNTVGSFHCACAGGFALDAQERNCTDIDECRISPDLCGQGT 
CVNTPGSFECECFPGYESGFMIJ^KNCM)VDECARDPLLCRGGTCTNTDGSYKCQCPPGHELTAKGTACEDIDECSLSDGLC 
PHGQC VNV I GA FQC SCHAG FQ S T PDRGAT S AS C PT EGH VQ WLG PGEQMCTG WS I RAKL ST V PN PA P PD VDE C E ENP R VCD 
QGHCTl^PGGHRCLCTDGFMATPDMRTCVDVDECDLN 

NCDSHASCLNI PGS FSCRCLPGWVGDGFECHDLDECVSQEHRCS PRGDCLNVPGSYRCTCRQGFAGDGFFCEDRDECAENV 
DLCDNGQCLNAPGGYRCECEMGFDPTEDHRACQDVDECAQENLCAFGSCENLPGMFRCICNGGYELDRGGGNCTDINECAD 
PVNCINGVCINTPGSYLCSCPQDFELNPSGVGCVDTRAGNCFLETHDRGDSGISCSAEIGVGVTRASCCCSLGRAWGNPCE' 
LCPMANTTEYRTLCPGGEGFQPNRITVILEDIDECQELPGLCQGGDCVNTFGSFQCECPPGYHLSEHTRICEDIDECSTHS 
G I CG PGTC YNT LGNYT C VC P AE YLQ VNGGNNCMDM RKS VC FRH YNGTCQNE LA FNVTRKMCCCS YN I GQAWNR P CEAC PT P 
ISPDYQILCGNQAPGFLTDIHTGKPLDIDECGEIPAICANGICINQIGSFRCECPAGFNYNSILLACEDVDECGSRESPCQ 
QNADCINIPGSYRCKCTRGYKLSPGGACVGRNECREI PNVCSHGDCMDTEGSYMCLCHRGFQASADQTLCMDIDECDRQPC 
CNCTCKNI ICSYNCLCFPC FWTHJ JCDCVDFDECTTL VCQVCRFGI I CLNTAGS FI ICLCQDG FELTADGKNCVDTJTECL3LA 
GTCLPGTCQNLEGSFRCICPPGFQVQSDHCIDIDECSEEPNLCLFGTCTNSPGSFQCLCPPGFVLSDNGHRCFDTRQSFCF 
TRFEAGKCSVPKAFNTTKTRCCCSKRPGEGWGDPCELCPQEGSAAFQELCPFGHGAVPGPDDSREDVNECAENPGVCTNGV 
CVNTDGSFRCECPFGYSLDFTGINCEDTDECSVGHPCGCGTCTNVIGGFE 

CHNTEGSYLCTCPAGYTLREDGAMCRDDNECHAQPDLCVNGRCVNTAGS FRCDCDEGFQPS PTLTECRDI RQGPCFAEVLQ 
TMCRSLSSSSEAVTRAECCCGGGRGWGPRCELCPLPGTSAYRKLCPHGSGYTAEGRDVDECRMLAHLCAHGECINSLGSFR 
CHCQAGYTPDATATTCLDMDECSQVPKPCTFLCKNTKGSFLCSCPRGYLLEEDGRTCKDLDECTSRQHNCQFLCVNTVGAF 
TCRC P PG FTQHHQACFD VNE CDG PHRCQHGCQNQLGG Y RCS C P QG FTQH SQWAQC VDENE CALS P PT CG S AS CRNT LGG FR 
CVCPSGFDFDQALGGCQEVDECAGRRGPCSYSCANTPGGFLCGCPQGYFRAGQGHCVSGLGFSPGPQDTPDKEELLSSEAC 
YECKINGLSPRDRPRRSAHRDHQVNLATLDSEALLTLGLNLSHLGRAERILELRPALEGLEGRIRYVI VRGNEQGFFRMHH 
LRGVSSLQLGRRRPGPGTYRLEWSHMAGPWGVQQEGQPGPWGQALRLKVQLSVALVGRSLSGPQLSREGGFWNWEGLIPR 
SDG 



The N0V2f amino acid sequence has 2176 of 2568 amino acid residues (84%) 
identical to, and 2245 of 2568 amino acid residues (87%) similar to, a Homo sapiens 2809 
amino acid residue fibrillin 3 protein (ptnr:TREMBLNEW-ACC:BAB47408) (E = 0.0). 

NOV2f is expressed in at least the following tissues: Mammalian Tissue, Brain and 
Lung. Expression information was derived from the tissue sources of the sequences that were 
included in the derivation of the NOV2f sequence. 

In addition, NOV2f is predicted to be expressed in the following tissues because of the 
expression pattern of a closely related Homo sapiens mRNA homolog for KIAA1776 protein 
(fibrillin3) (gb:GENBANK-ID:AB053450|acc:AB053450.2): adrenal gland, bone marrow, 
brain - amygdala, brain - cerebellum, brain - hippocampus, brain - substantia nigra, brain - 
thalamus, brain -whole, fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, 
lymphoma - Raji, mammary gland, pancreas, pituitary gland, placenta, prostate, salivary 
gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, thyroid, trachea and 
uterus. 

Possible small nucleotide polymorphisms (SNPs) found for NOV2a are listed in Table 

2M. 



Table 2M: SNPs 
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Variant 


Neucleotide 
Position 


Base 
Change 


Amino 
Acid 
Position 


Base 
Change 


13375333 


4160 


A > G 


1214 


Gin > Arg 


13375332 


4244 


A > G 


1242 


Asn > Ser 



NOV2a - NOV2f are very closely homologous as is shown in the amino acid 
alignment in Table 2N. 

Table 2N Amino Acid Alignment of NOV2a - NOV2f 



5 

w 



NOV2a 
NOV2b 
NOV2C 
NOV2d 
NOV2e 
NOV2f 



NOV2a 
NOV2b 
NOV2C 
NOV2d 
NOV2e 
NOV2f 



NOV2a 
NOV 2 b 
NOV2C 
NOV2d 
NOV2e 
NOV2f 



NOV2a 
NOV2b 
NOV2c 
NOV2d 
NOV2e 
NOV2f 



NOV 2 a 
NOV2b 
NOV 2 c 
NOV2d 
NOV2e 
NOV2f 



10 20 30 40 50 

....|....|....|....|....|....|....|.-..|....|....| 
MSKSCMTLLCPLLQRLAPPGPTWPSLPSLPLPTPVLPWLCTLSPKTLLXH 

60 70 80 90 100 

....|....|....|....|....|....|....|....|....|....| 
HTSSRKPPLTVHRFPVGAGCLLGLPEAPGLPHLATTLPSSLCWVPHGXGG 

110 120 130 140 150 

| | | - - ■ ■ 1 .... | .... 1 .... | .... | .... | .... | 

GLIXGXLCFLSAASRGHAfi 

gu 

160 170 180 190 200 

.... |. ...|... .|....|....|....|....|... .[.... 



W DGALEAAGPG R VRRRGS PG I LQGPNVCG SR FHA YCCPGWRT F PGRS QCV 
WDGALEAAGPG RVRRRGS PG I LQGPNVCG S R FHA YCC PGWRT F PGRS QC V 
WDGALEAAG PG RVRRRGS PG I LQGPNVCG S R FHA YCC PGWRT FPGRS QC V 
WDGALEAAGPGRVRRRGSPGILQGPNVCGSRFHAYCCPGWRTFPGRSQCV 
WDGALEAAG PG RVRRRG S PG I LQG PNVCG S RFHA YCC PGWRT FPGRS QCV 
WDGALEAAGPGRVRRRGSPGILQGPNVCGSRFHAYCCPGWRTFPGRSQCV 



MTLEGLY 
MTLEGLY 
MTLEGLY 
MTLEGLY 
MTLEGLY 
TLEGLY 



LARGPLARLLLAWSALLCMAGGQGR 
LARGPLARLLLAWSALLCMAGGQGR; 
LARGPLARLLLAWSALLCMAGGQGR, 
LARGPLARLLLAWSALLCMAGGQGR; 
LARGPLARLLLAWSALLCMAGGQGR 
LARGPLARLLLAWSALLCMAGGQGR; 



I 



210 
..I 



220 



230 



240 



250 



_L 



VP I CRRACGEGFCSQPNLCTCADGTLAPSCGVSRGSGCSVSCMNGGTCRG 
VPICRRACGEGFCSQPNLCTCADGTLAPSCGVSRGSGCSVSCMNGGTCRG 
VPICRRACGEGFCSQPNLCTCADGTLAPSCGVSR GSGCSVS CMNGGTCRG 
VPICRRACGEGFCSQPNLCTCADGTLAPSCGVSR 
VPICRRACGEGFCSQPNLCTCADGTLAPSCGVSRGSGCSVSCMNGGTCRG 



DGTLAPSCGVSF 



NOV 2 a 
NOV2b 
NOV 2 c 
NOV2d 
NOV2e 
NOV2f 



I 



260 
..I.. 



270 
..I .. 



•I 



280 
. . | . . 



290 



300 



A.SCLCQKGYTGTVCGQPICDRGCHNGGRCIGPNRCACVYGFMGPQCERDY 
A.SCLCQKGYTGTVCGQPICDRGCHNGGRCIGPNRCACVYGFMGPQCERDY 
SCLCQKGYTGTVCGQPICDRGCHNGGRCIGPNRCACVYGFMGPQCERDY 
ICDRGCHNGGRCIGPNRCACVYGFMGPQCERDY 
ASCLCQKGYTGTVCGQPICDRGCHNGGRCIGPNRCACVYGFMGPQCERDY 



2HNGGRCIGPNRCA 



i/YGFMGPQCERD^! 



NOV 2 a 
NOV 2 b 
NOV 2 c 
NOV 2d 



310 
..I 



320 
..I 



330 
. . I - - 



350 



RTGPCFGQVGPEGCQHQLTGLVCTKALCCATVGRAWGLPCELCPAQPHPC 
RTGgCFGQVGPEGCQKQLTGLVCTKALCCATVGRAWGLPCELCPAQPHPC 
RTG P C FGQ VG P EGCQH Q LTG L VCT KALC C AT VGRA WG L P C E LC P AQ PH P C 
RTGPCFGQVGPEGCQHQLTGLVCTKALCCATVGRAWGLPCELCPAQPHPC 



N0V2e 
N0V2f 



RTG@CFGQVGPEGCQHQLTGLVCTKALCCATVGRAWGLPCELCPAQPHPC 
RTGPCFGQVGPEGCQHQLTGLVCTKALCCATVGRAWGLPCELCPAQPHPC 



N0V2a 
N0V2b 
N0V2C 
N0V2d 
N0V2e 
N0V2f 



360 



| 



I 



370 
. . I . . 



380 



390 



400 



• i ■ 



RRGFIPNIHTGACQDVDECQAVPGLCQGGSCVNMVGSFHCRCPVGHRLSD 
RRGFIPNIHTGACQDVDECQAVPGLCQGGSCVNMVGSFHCRCPVGHRLSD 
RRGFIPNIHTGACQDVDECQAVPGLCQGGSCVNMVGSFHCRCPVGHRLSD 
RRGFI PNIHTGACQDVDECQAVPGLCQGGSCVNMVGSFHCRCPVGHRLSD 
RRGF I PN I HTG AC Q D VD E CQ A V PG LCQG G S C VNM VG S FHCRCPVGHRLSD 
RRGFI PNI HTGACQDVDECQAVPGLCQGGSCVNMVGSFHCRCPVGHRLSD 



NOV2a 
NOV2b 
NOV2C 
NOV2d 
NOV2e 
NOV2f 



NOV2a 
NOV2b 
NOV2C 
NGV2d 
NOV2e 
NOV2f 



410 420 430 440 450 

460 470 480 490 500 

| .... ] . ...|....|. . . . | | | | | | 





RAGACFSVLFGGRCAGDLAGHYTRRQCCCDRGRCWAAGPVPELCPPRGS 
RAGACFSVLFGGRCAGDLAGHYTRRQCCCDRGRCWAAGPVPELCPPRGSN 
RAGACFSVLFGGRCAGDLAGHYTRRQCCCDRGRCWAAGPVPELCPPRGSN 
RAGACFG VLFGGRCAGDLAGI IYTRRQCCCDRCRCWAAC PVPELC PPRGSN 
RAGACFSVLFGGRCAGDLAGHYTRRQCCCDRGRCWAAGPVPELCPPRGSN 
RAGACFSVLFGGRCAGDLAGHYTRRQCCCDRGRCWAAGPVPELCPPRGSN 



Lfl 



JSP 

; „ 



NOV2a 
NOV2b 
NOV2C 
NOV2d 
NOV2e 
NOV2f 



NOV2a 
NOV2b 
NOV2C 
NOV2d 
NOV2e 
NOV2f 



NOV2a 
NOV2b 
NOV2C 
NOV2d 
NOV2e 
NOV2f 



I 



510 

. . j . . 



i 



520 
..I .. 



.1 



530 
..I.. 



540 
..| .. 



550 



EFQQLCAQRLPLLPGHPGLFPGLLGFGSNGMGPPLGPARLNPHGSDARGI 
EFQQLCAQRLPLLPGHPGLFPGLLGFGSNGMGPPLGPARLNPHGSDARGI 
EFQQLCAQRLPLLPGHPGLFPGLLGFGSNGMGPPLGPARLNPHGSDARGI 
EFQQLCAQRLPLLPGHPGLFPGLLGFGSNGMGPPLGPARLNPHGSDARGI 
EFQQLCAQRLPLLPGHPGLFPGLLGFGSNGMGPPLGPARLNPHGSDARGI 
EFQQLCAQRLPLLPGHPGLFPGLLGFGSNGMGPPLGPARLNPHGSDARGI 



560 



I 



570 



580 



590 



I ■ 



600 
••I 



PSLG PGNSN I GTATLNQT I 
PSLGPGNSN I GTATLNQT I 
PSLG PGN S N I GTAT LNQT I 
PSLGPGNSN I GTATLNQT I 
PSLGPGNSN I GTATLNQT I 
PSLGPGNSNIGTATLNQTI 



DICRHFTNLCLNGRCLPTPSSYRCECNVGYT 
DICRHFTNLCLNGRCLPTPSSYRCECNVGYT 
DICRHFTNLCLNGRCLPTPSSYRCECNVGYT 
DICRHFTNLCLNGRCLPTPSSYRCECNVGYT 
DICRHFTNLCLNGRCLPTPSSYRCECNVGYT 
DICRHFTNLCLNGRCLPTPSSYRCECNVGYT 



I 



610 
..I .. 



620 



! 



.1 



630 
..I.. 



. I 



640 
..I.. 



650 



QDVRGECIDVDECTSSPCHHGDCVNIPGTYHCRCYPGFQATPTRQACVDV 
QDVRGEC I DVDECTSS PCHHGDCVN I PGTYHCRCY PGFQATPTRQACVDV 
QDVRGECIDVDECTSSPCHHGDCVNI PGTYHCRCYPGFQATPTRQACVDV 
QDVRGECIDVDECTSSPCHHGDCVNI PGTYHCRCYPGFQATPTRQACVDV 
QDVRGEC I DVDECT S S PCHHGDCVN I PGTYHCRCY PGFQAT PTRQACVDV 
QDVRGECIDVDECTSSPCHHGDCVNI PGTYHCRCYPGFQATPTRQACVDV 



NOV2a 
NOV2b 
NOV2C 
NOV2d 
NOV2e 
NOV2f 



660 



| 



I 



670 
..I .. 



680 



690 



■ I 



I 



700 



DECI VSGGLCHLGRCVNTEGSFQCVCNAGFELSPDGKNCVDHNECATSTM 
DECIVSGGLCHLGRCVNTEGSFQCVCNAGFELSPDGKNCVDHNECATSTM 
DECI VSGGLCHLGRCVNTEGSFQCVCNAGFELSPDGKNCVDHNECATSTM 
DECI VSGGLCHLGRCVNTEGSFQCVCNAGFELSPDGKNCVDHNECATSTM 
DECI VSGGLCHLGRCVNTEGSFQCVCNAGFELSPDGKNCVDHNECATSTM 
DECIVSGGLCHLGRCVNTEGSFQCVCNAGFELSPDGKNCVDHNECATSTO 



NOV2a 
NOV2b 
NOV2C 
NOV2d 
NOV2e 
NOV2f 



710 



I 



720 
..| .. 



■ | 



730 



740 



•I 



| 



750 

•-I 



CVNGVCLNEDGSFSCLCKPGFLLAPGGHYCMDIDECQTPGICVNGHCTNT 
CVNGVCLNEDGSFSCLCKPGFLLAPGGHYCMDIDECQTPGICVNGHCTNT 
CVNGVCLNEDGSFSCLCKPGFLLAPGGHYCMDIDECQTPGICVNGHCTNT 
CVNGVCLNEDGSFSCLCKPGFLLAPGGHYCMDIDECQTPGICVNGHCTNT 
CVNGVCLNEDGS FSCLCKPGFLLAPGGHYCMDI DECQTPG I CVNGHCTNT 
CVNGVCLNEDGS FSCLCKPGFLLAPGGHYCMDI DECQTPGI CVNGHCTNT 



NOV2a 
NOV2b 



760 770 
|....|....|....|.. 



780 



790 



800 



EGSFRCQCLGGLAVGTDGRVCVDTHVRSTCYGAIEKGSCARPFPGTVTKS 
EGSFRCQCLGGLAVGTDGRVCVDTHVRSTCYGAIEKGSCARPFPGTVTKS 
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EGSFRCQCLGGLAVGTDGRVCVDTHVRSTCYGAIEKGSCARPFPGTVTKS 
EGSFRCQCLGGLAVGTDGRVCVDTHVRSTCYGAIEKGSCARPFPGTVTKS 
EGSFRCQCLGGLAVGTDGRVCVDTHVRSTCYGAIEKGSCARPFPGTVTKS 
EGSFRCQCLGGLAVGTDGRVCVDTHVRSTCYGAIEKGSCARPFPGTVTKS 



N0V2C 
N0V2d 
N0V2e 
N0V2f 



N0V2a 
N0V2b 
N0V2C 
N0V2d 
N0V2e 
N0V2f 



810 



820 



I 



830 



840 



850 



ECCCANPDHGFGEPCQLCPAKDSAEFQALCSSGLGITTDGRDINECALDP 
ECCCANPDHGFGEPCQLCPAK^SAEFQALCSSGLGITTDGRDINECALDP 
ECCCANPDHGFGEPCQLCPAKDSAEFQALCSSGLGITTDGRDINECALDP 
ECCCANPDHGFGEPCQLCPAKDSAEFQALCSSGLGITTDGRDINECALDP 
ECCCANPDHGFGE PCQLCPAK^SAE FQALCS SGLG I TTDGRDI NECALDP 
ECCCANPDHGFGEPCQLCPAKDSAEFQALCSSGLGITTDGRDINECALDP 



NOV2a 
NOV2b 
N0V2C 
NOV2d 
NOV2e 
NOV2f 



860 
..I 
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PRCELCPLPGTSAYRKLCPHGSGYTAEGRDVDECRMLAHLCAHGECINSL 



N0V2d 
N0V2e 
N0V2f 



NOV2a 
N0V2b 
N0V2C 
N0V2d 
N0V2e 
N0V2f 



N0V2a 
N0V2b 
N0V2C 
N0V2d 
N0V2e 
N0V2f 



N0V2a 
N0V2b 
N0V2C 
N0V2d 
N0V2e 
N0V2f 



N0V2a 
N0V2b 
N0V2C 
N0V2d 
N0V2e 
N0V2f 



N0V2a 
N0V2b 
NOV 2 c 
NOV2d 
N0V2e 
N0V2f 



N0V2a 
N0V2b 
N0V2C 
N0V2d 
N0V2e 
N0V2f 



N0V2a 
N0V2b 
NOV2C 
N0V2d 
N0V2e 
N0V2f 



NOV2a 
N0V2b 
NOV2C 
NOV2d 
NOV2e 
NOV2f 



NOV2a 



2560 
..I I 



2570 
. . I I . 



2580 
. . I I 



2590 



2600 



I 



jSFRCHCQAGYTPDATATTCLDMDECSQVPKPCTFLCKNTKGSFLCSCPR 
3SFRCHCQAGYTPDATATTCLDMDECSQVPKPCTFLCKNTKGSFLCSCPR 
3SFRCHCQAGYTPDATATTCLDMDECSQVPKPCTFLCKNTKGSFLCSCPR 
3SFRCHCQAGYTPDATATTCLDMDECSQVPKPCTFLCKNTKGSFLCSCPR 
3S FRCHCQAGYTPDATATTCLDMDECSQVPKPCTFLCKNTKGS FLCSCPR 
5SFRCHCOAGYTPDATATTCLDMDECSQVPKPCTFLCKNTKG5FLCSCPR 



2610 



2620 2630 



2640 



I . 



2650 
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3YLLEEDGRTCKDLDECTSRQHNCQFLCVNTVGAFTCRCPPGFTQHHQAQ 
3YLLEEDGRTCKDLDECTSRQHNCQFLCVNTVGAFTCRCPPGFTQHHQAC! 
3YLLEEDGRTCKDLDECTSRQHNCQFLCVNTVGAFTCRCPPGFTQHHQAC 
3YLLEEDGRTCKDLDECTSRQHNCQFLCVNTVGAFTCRCPPGFTQHHQAC 
3YLLEEDGRTCKDLDECTSRQHNCQFLCVNTVGAFTCRCPPGFTQHHQAC 
5YLLEEDGRTCKDLDECTSRQHNCQFLCVNTVGAFTCRCP PGFTQHHQAC 



2660 



2670 
..I ... 



| 



2680 
. . I I 



2690 



2700 



I 



FDNDECSAQPGPCGAHGHCHNTPGSFRCECHQGFTLVSSGHGCEDVNECD 
FDNDECSAQPGPCGAHGHCHNTPGSFRCECHQGFTLVSSGHGCEDVNECD 

„ „ , , - ^^^, T ,^„^,^ TT^TTOTT^mnnn^nonoTt^nnrTiT Trr-o/^i.jr'r'irr^rvrcr'n 

FDNDECSAQPGPCGAHGHCHNTPGSFRCECHQGFTLVSSGHGCEDVNECD 
FD NDECSAQPGPCGAHGHCHNTPGSFRCECHQGFTLVSSGHGCED VNECE 
; r — — — ^^^^P»" !■ I"J' P l.SgpftffjM'- 1 N E C E 



2710 



2720 



. I 



■ i • 



2730 2740 
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GPHRCQHGCQNQLGGYRCSCPQgFTQHSQWAQCVDENECALSPPTCGSAS 
GPHRCQHGCQNQLGGYRCSCPQAFTQHSQWAQCVDENECALSPPTCGSAS 
GPHRCQHGCQNQLGGYRCSCPQAFTQHSQWAQCVDENECALSPPTCGSAS 
GPHRCQHGCQNQLGGYRCSCPQAFTQHSQWAQCVDENECALSPPTCGSAS 
GPHRCQHGCQNQLGGYRCSCPQAFTQHSQWAQCVDENECALSPPTCGSAS 
GPHRCQHGCQNQLGGYRCSCPCgFTQHSQWAQCVDENECALSPPTCGSAS 



2760 
I I . . . 



2770 2780 



| 



2790 
..I... 



2800 



I 



CRNTLGGFRCVCPSGFDFDQALGGCQEVDECAGRRGPCSYSCANTPGGFL 
CRNTLGGFRCVCPSGFDFDQALGGCQEVDECAGRRGPCSYSCANTPGGFL 
CRNTLGGFRCVCPSGFDFDQALGGCQEVDECAGRRGPCSYSCANTPGGFL 
CRNTLGGFRCVCPSGFDFDQALGGCQEVDECAGRRGPCSYSCANTPGGFL 
CRNTLGGFRCVCPSGFDFDQALGGCQEVDECAGRRGPCSYSCANTPGGFL 
CRNTLGGFRCVCPSGFDFDQALGGCQEVDECAGRRGPCSYSCAN TPGGFL 



2810 2820 2830 
I I I I I I . . . 



2840 



2850 



CGCPQGYFRgGQGHCVSGLGFSPGPQDTPDKEELLSSEACYECKINGLSP 
CGCPQGYFRVGQGHCVSGLGFSPGPQDTPDKEELLSSEACYECKINGLSP 
CGCPQGYFRVGQGHCVSGLGFSPGPQDTPDKEELLSSEACYECKINGLSP 
CGCPQGYFRVGQGHCVSGLGFSPGPQDTPDKEELLSSEACYECKINGLSP 
CGCPQGYFRVGQGHCVSGLGFSPGPQDTPDKEELLSSEACYECKINGLSP 
CGCPOGYFRgGQGHCVSGLGFSPGPQDTPDKEELLSSEAC YECKINGLSP 



2860 2870 



2880 



2890 



2900 



I . 



RDRPRRSAHRDHQVNLATLDSEALLTLGLNLSHLGRAERILELRPALEGL 
RDRPRRSAHRDHQVNLATLDSEALLTLGLNLSHLGRAERI LELRPALEGL 
RDRPRRSAHRDHQVNLATLDSEALLTLGLNLSHLGRAERILELRPALEGL 
RDRPRRSAHRDHQVNLATLDSEALLTLGLNLSHLGRAERI LELRPALEGL 
RDRPRRSAHRDHQVNLATLDSEALLTLGLNLSHLGRAERI LELRPALEGL 
RDRPRRSAHRDHQVNLATLDSEALLTLGLNLSHLGRAERI LELRPALEGL 



2910 
I I . . . 



2920 2930 
..I ....I ....I ... 



2940 



2950 



I 



EGRIRYVIVRGNEQGFFRMHHLRGVSSgQLGRRRPGPGTYRLEVVSHMAG 
EGRI RYVI VRGNEQGFFRMHHLRGVSSLQLGRRRPGPGTYRLEVVSHMAG 
EGRIRYVI VRGNEQGFFRMHHLRGVSSLQLGRRRPGPGTYRLEVVSHMAG 
EGRI RYVI VRGNEQGFFRMHHLRGVSSLQLGRRRPGPGTYRLEWSHMAG 
EGRIRYVI VRGNEQGFFRMHHLRGVSSLQLGRRRPGPGTY RLE VVSHMAG 
EGRI RYVI VRGNEQGFFRMHHLRGVSSLQLGRRRPGPGTYRLEVVSHMAG 



2960 


2970 


2980 2990 3000 


|PWGVQQEGQPGPWG< 


QALRLKVQLSVi 


\LVGRSLSGPQLSREGGFWNWEGLIBI 



47 



PWGVQQEGQPGPWGQALRLKVQLSVALVGRSLSGPQLSREGGFWNWEGLI 
PWGVQQEGQPGPWGQALRLKVQLSVALVGRSLSGPQLSREGGFWNWEGLI 
PWGVQQEGQPGPWGQALRLKVQLSVALVGRSLSGPQLSREGGFWNWEGLI 
PWGVQQEGQPGPWGQALRLKVQLSVALVGRSLSGPQLSREGGFWNWEGLI 
PWGVQQEGQPGPWGQALRLKVQLSVALVGR5LSGPQL5REGGFWNWEGLI 



N0V2b 
N0V2C 
N0V2d 
N0V2e 
N0V2f 



N0V2a 
N0V2b 
N0V2C 
N0V2d 
N0V2e 
N0V2f 



Homologies to any of the above NOV2 proteins will be shared by the other NOV2 
proteins insofar as they are homologous to each other as shown above. Any reference to 
NOV2 is assumed to refer to both of the NOV2 proteins in general, unless otherwise noted. 

NOV2a also has homology to the amino acid sequences shown in the BLASTP data 



listed in Table 20. 



Table 20. BLAST results for NOV2a 


Gene Index/ 
Identifier 


Protein/ 
Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi| 1335064 |emb|CAA4 
5118. 1| (X63556) 


fibrillin 

[Homo 
sapiens] 


3002 


1723/2862 
(60%) 


2149/2862 
(74%) 


0.0 


gi | 4557591 |ref|NP 0 
00129.1) 
(NM_000138) 


fibrillin 1; 
Fibrillin-1 
[Homo 
sapiens] 


2871 


1723/2848 
(60%) 


2147/2848 
(74%) 


0.0 


gi|66311l|gb|AAA621 
77. 1| (U20217) 


f ibrillin-2 
[Mus 
musculus] 


1062 


720/1067 
(67%) 


865/1067 
(80%) 


0.0 


gi|l706768|sp|P9813 
3|FBN1 BOVIN 


FIBRILLIN 1 

PRECURSOR 
(MP340) (Bos 
taurus ) 


2871 


1725/2851 
(60%) 


2139/2851 
(74%) 


0.0 


gi|l3929180|ref |NP 
114014. 1| 
(NM 031826) 


fibrillin-2 

[Rattus 
norvegicus] 


2906 


1884/2821 
(66%) 


2243/2821 
(78%) 


0.0 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 2P. 

Table 2P. ClustalW Analysis of NOV2a 

1) NOV2a (SEQ ID NO:6) 

2) gi| 1 3350641emb|CAA45 118.11 (X63556) fibrillin [Homo sapiens] (SEQ ID NO:56) 

2) gi |455759 llreflNP 000129.11 (NM 000138) fibrillin 1; Fibrillin-1 [Homo sapiens] (SEQ IDNO:57) 

3) gi (663 11 l| gb |AAA62 177.11 (U20217) flbrillin-2 [Mus musculus] (SEQ ID NO:58) 

4) gi|1706768|splP98133|FBNl BOVIN FIBRILLIN 1 PRECURSOR (MP340) (Bos taurus) (SEQ ID NO:59) 

5) gijl3929180iref1NP 1 14014. 1| (NM J)3 1 826) fibrillin-2 [Rattus norvegicus] (SEQ ID NO:60) 



10 20 30 40 50 

....|....|....|....|....|....|....|....|....|....| 

NOV2a MSKSCMTLLCPLLQRLAPPGPTWPSLPSLPLPTPVLPWLC 

gi | 1335064 | YFSREKPLRGRYLKRWGKEGAAGAAAETVGATSGQEPQLGQLRAEPSSGC 

gi|455759l| 

gi | 663111 | 

gi|l706768| 
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gi| 13929180| 



u 

s 

in 
M 

s 

M 
W 



NOV2a 

gi| 1335064 | 
gi|455759l| 
gi|66311l| 
gij 1706768| 
gij 13929180) 



NOV2a 

gi|l335064| 
gi|455759l| 
gi|66311l| 
gi | 1706768 | 
gij 13929180| 



NOV2a 

gij 1335064 | 
gi |455759l| 
gi 1 663111 j 
gij 1706768 | 
gi| 13929180| 



NOV2a 

gi| 1335064 | 
gi|455759l| 
gi|66311l| 
gij 1706768 | 
gi|l3929180| 



NOV2a 

gi|l335064| 
gi|455759l| 
gi|66311l| 
gij 1706768 | 
gi|l3929180| 



NOV2a 

gi 1 1335064 | 
gi|455759l| 
gij 663111 1 
gi|l706768| 
gij 13929180] 



NOV2a 

gi| 1335064| 
gij455759lj 
gi|66311l| 
gijl706768| 
gij 13929180| 



NOV2a 

gi|l335064| 
gi|455759l| 
gi|66311l| 
gij 1706768| 
gi|l3929180| 



NOV2a 

gi | 1335064 | 
gi|455759l| 



60 70 80 90 100 

....|....|....|....|....|....|....|....|....|.-..| 
TLSPKTLLXHHTSSRKPPLTVHRFPVGAGCLLGLPEAPGLPHLATTLPSS 
S GHDWEQ PPPPPRESE P PLLHWQGP P E VGAAPGEGGR S P ARGTGGG I AG P 



110 

■I- 



120 



14 0 



-MGR 
150 



LCWVPHGXGGGLIX- - -GXLCFLSAASRGHA^LE^IJ^GSLA|jjlLg 
RRRGALQGAAAAADRAPGAARGGGSRWRLG I HrRGrBlE I ALGFTvRJa| 

^rrgr^leialgftv^aI 

53rrg3JlevalgftvHJa| 

RRRLCLRPYFVWLG- - -CVALWAQGTDGQPQPPPPKTLRP|pgPQ^Rpl 



160 



170 



180 



190 



200 




250 



|SRSIQH 
\KSIQQ 




350 




360 



370 



380 



390 



400 



pce! 


:paqphpcrrgfipnii 


5tgacqdvdecqa| 


PGLCQGGiCj 


yjvGs 


! pce q ( 


:paqphpcrrgfipni 


JtgacqdvdecqaI 


PGLCQGG|C| 


nHvgs 




:paqphpcrrgfipnij 


3tgacqdvdecqa| 


pglcqgg|c| 


|n3vgs 



ipCE^CPAQPHPCRRGFIPNIgTGACQDVDECQA|PGLCQGG|C|NHVGS 
!pCE9cPAQFffiPCRRGFIPNlSTGACQDVDECQAipGLCQGGiciNHvGS 



410 



420 




• i 



430 
..I.. 



440 



450 



DECSTI PGICEGGECTNTVSSYFCKCPPG 
DECSTIPGICEGGECTNTVSSYFCKCPPG 
DECSTI PGICEGGECTNTVSSYFCKCPPG 



decstipgiceggectntvssyfckcppg 
decsEpgiceKgIcIntvBsyfcSJcpSSg 



460 



470 



480 



490 



500 




fytspdgt 
fytspdgt 
fytspdgt 



gi | 6631X1 1 
gi | 1706768 | 
gi|l3929180| 



NOV2a 

gi | 1335064 | 

gi | 4557591 1 ^TVAgiHllI 




gi|66311l| 
gi|l706768| 
gi|l3929180| 



NOV 2 a 

gi | 1335064 
gi | 4557591 
gi|66311l| 

gi | 13 92 91 8 0 | GGTGFL§§PGGNGFSP@VGGi 
610 620 

NOV2a 
gi| 1335064 
gi|4557591 
gi|66311l| 
gi|l706768| 
gi|l3929180| 



NOV2a 

gi|l335064| 
gi|455759l| 
gi|663lll| 
gi | 1706768) 
gi|l3929180| 



NOV2a 
gi | 1335064 
gi|4557591 
gi|6631H| 
gi|l706768| 
gi|l3929180| 



NOV2a 
gi | 1335064 
gij 4557591 
gi|66311l| 
gij 1706768 
gij 13929180| 



N0V2a 

gi|l335064| 
gi | 4557591 j 
gi|66311l| 
gij 1706768 | 
gi | 13929180| 



N0V2a 

gi|l335064| 
gij 4557591 1 
gi|6631H| 
gi I 1706768 | 
gijl3929180| 



N0V2a 



850 



900 



^^g!5.4^inT^r R ,.D P l8icBNGlGENLRGlY§C5CNlGYE 




950 



£3 

c 
m 

u. 

I z 

m 

N= 

PI 

M 



gi | 1335064 | 
gi|455759ll 
gi|66311l| 
gi|!706768| 
gi| 13929180| 



NOV2a 

gi | 1335064] 
gi|455759l| 
gij 663111 1 
gij 1706768] 
gij 13929180) 



NOV2a 

gij 1335064) 
gij 4557591) 
gij 663111 | 
gij 1706768] 
gij 13929180] 



NOV2a 

gi] 1335064 | 
gi|455759lj 
gij 66311l| 
gijl706768| 
gi|l3929180| 



NOV2a 

gi 1 1335064 j 
gij 4557591 j 
gi|66311l| 
gijl706768 | 
gi|l3929180j 



NOV2a 

gi | 1335064 ] 
gi|455759l| 
gi|66311l] 
gij 1706768 | 
gi|l3929180| 



NOV 2 a 

gi|l335064| 
gi|455759l| 
gi|66311l| 
gij 1706768] 
gi|l3929180| 



N0V2a 

gi | 1335064] 
gi|455759l| 
gij 663111] 
gijl706768j 
gi] 13929180] 



NOV 2 a 

gi|l335064| 
gi |455759l| 
gij663111 j 
gij 1706768] 
gi) 13929180} 



|G»|CfflDffiECffiLNSLLCDNGSC 
InKlrRnKEcRLNSLLCDMnfflr 




1000 




1050 



1060 1070 
,!...!. . J I... 



1080 



I 



1090 1100 



|DVNECEgFPGVCPNGRCVNTgGSF|CECPEG^LDA|GR|C|DVRLE(5iC 
|DlBECESFPGVcRNGlfc^ 



^FPGVC{5NGgCVNTjgGSF[gC|CPS 




1150 



1200 



1210 



1220 



1230 



1240 



1250 



GFALDpgjERNCTD IDECRIS PDLCGgGjjCVNT PGgFEC|C[ 
GFALD^^ERNCTDIDECRISPDLCG IgKcVNTPg3fEc||Ci£ 

gfaldIEIernctdidecri spdlcg ^gScvntpcSfecscij 




MKNCMCllDECS RDPLLCRGGBcgNTfeGS^d|CPPGKgLg 
MKNCMClDEcS RlPLLCRGGTcSMTNGSldcScPijGHEL- 



1310 



1320 



1330 



1340 



1350 




...)... .|....| 

--atsasHpteghv 
fcvdidehsimngg 
fcvdidehsimngg 



Slecvdi deBs I MNGG 

3CSDIDEgMIMNGG 



1360 



1370 



1380 



1390 



1400 
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U 3 



N0V2a 

gi| 1335064 | 
gi|455759lj 
gi|66311l| 
gij 1706768] 
gij 13929180| 



NOV2a 

gi| 1335064| 
gi|455759l| 
gi|66311l| 
gij 1706768] 
gijl3929180| 



NOV2a 

gi| 1335064 | 
gi|455759l| 
gi|66311l| 
gi j 1706768 | 
gijl3929180| 



NOV2a 

gi| 1335064 | 
gi|455759l| 
gi | 663111] 
gi|l706768| 
gij 13929180] 



NOV2a 

gi| 1335064 | 
gi|455759l| 
gi|66311l| 
gi|l706768| 
gij 13929180] 



NOV2a 

gi| 1335064 | 

gi|455759l| 

gi|66311l| 

gijl706768| 

gijl3929180| 



NOV2a 

gi | 1335064 | 
gi|455759l| 
gi|66311l| 
gij 1706768] 
gi|l3929180| 



NOV2a 

gi 1 1335064 | 
gi j4557591 j 
gi|66311l| 
gijl706768| 
gijl3929180| 



NOV2a 

gi] 1335064 ] 
gi|455759l| 
gi j66311l| 
gi j 1706768 ] 
gij 13929180] 



QVVLGPGEjMCTGV 
CETFCTNS|GSYEC 
CETFCTNSgGSYEC 



|i|akl|t] 

|c|PGFf] 



cetfctns|gsyecSc1pgf| 
cdtqctns|gsyec§cseg' 8 




1420 



1430 



1450 




1500 



1560 1570 
.... I 



1580 



CAEN||LCiNGQCLNAPGGYRCECEMGFgP|| 
c|ENBLciNGQCLNAPGGYRCEC|MGF|Pp 

c|enSlcBngqclnapggyrceo^mgfSp 
caen^lc|ngqcln3pgSyrcecemgfBp! 

CiEN^Lc|NGQCLNAPGGYRCEC|MGF|P^ 



zlnEpgSyrcecemgf 




1600 



'§AS| 



1610 



1620 



1630 



1640 



CliGECiNTF 




i|NECjlDPpC]^G|C|NTP 

>i|ecadp|nc|ng|c|ntp 

;|NEC[lDPpCllG|c|NTP 

) i Ie cad p|ncIng§c|nt p 



1690 1700 
I I 




1710 



1720 




1730 1740 

■ ■I. 



1750 



IDECQE 
IDECQE 



ELPGLC2GG|C||NTF[|SF[iCffiCl 
ELPGLCQGGlJc|iNTrGSFQc|cPgGY|L|iEg 
ELPGLCQGGiCpNT FGS FQCECPgGYjLSEja 
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NTTEY^TLCPGGEGFlPNglTVILEDi 
NTjpEYi^LCPGGEGFgPKfllTVILED: 
NfT@E Y|flLCPGGEGF|pKBl TVI LED 
N§TE YQTLCPGGEGfSpnBi T|l LED 
NT|EY^ LCPGGEGF i PN H ITVIL,ED 



1780 1790 1800 
- | | |,.--| | 

I s 
P 
P 

IP v PI S\ R K Pj vSVg i S 1 SRLPI P 

IP 



IDECQELPGLCQGG'IcWNTFGSFQCECPSGY^LSEgTRICEDIDEC 



SEiaTRICEDIDEC 



1810 



1830 



1840 



NOV2a 

gi|l335064| 
gi|4557591 j 
gi|66311l| 
gi j 1706768 | 
gi|l3929180| 



N0V2a 


CgNELj 


gi| 1335064 | 


C^ELl 


gi|455759l| 


ChBeli 


gi|66311l| 


c|nel| 


gi j 1706768 | 




gi|l3929180| 


c|nel| 




:lpELgFN|T|KMCCCSYNIi 



3 

|s=fe 



N0V2a 

gi 1 1335064 | 
gi | 4557591 j 
gi|66311l| 
gi j 1706768 | 
gi j 13929150 j 



NOV2a 

gi 1 1335064 | 
gi j 4557591 j 
gij 66311l| 
gi | 1706768 | 
gij 13929180| 



NOV2a 

gi | 1335064 | 
gi|455759l| 
gi|66311l| 
gij 1706768 | 
gi j 13929180| 



NOV2a 

gi | 1335064 | 
gij 4557591 j 
gi|66311l| 
gij 1706768 | 
gijl3929180| 



NOV2a 

gi | 1335064 | 
gij455759lj 
gij 663111 | 
gij 1706768 | 
gij 13929180| 



NOV2a 

gi 1 1335064 | 
gij4557591 j 
gij66311l| 
gi j 1706768 | 
gi j 13929180| 



NOV2a 

gi | 1335064 | 
gi j455759l| 
gi j 66311l| 




2210 



2220 2230 



2240 



2250 



DTRQSFCFTt|FEgGKCSVPKAFNTTKj^CCCSK^PGEGWGDPCELCP|E| 

p!iR*s|c^^FEgGKCS§PKlB^^K ^ CCc|^^GEGWGDPCELCPOE S 

pSRQSFCF^FEt^KCSVP^FNTTK^CCCSK^PGEGVJGDPCgLCPBgJi 



gi| 1706768 | 
gij 13929180| 



2260 2270 2280 2290 2300 

. ... | .... I .... I .... I .... I .... I .... I .... I .... I .... I 

NOV2a S Aj 

gi | 1335064 | D Eg 

gi|455759l| D eP 

gi|66311l| E vT 

gi | 1706768 | D Eg 

gij 13929180] E V&p 4 1 £D '« 5 

2310 2320 2330 2340 2350 

I I 1 1 } I 1 i I I 



AFQ^LCP|GHGg^GPDDSREDVNECgE|PGVC^GfflC|NTD 

_ F ^S cp l G S G ^^ GpDDs S D ^ EC S E i p ^ c ^ G s c ® B 

--f|§||cp|g@g|I^ 

|A FOjEc p|GHG|wP^5iDSREDVNECgE|pG|C^G SC |NTD 
^ F ^ C P i G i G |ji2 G PDDSgSDSEC|E|pgvC^Ggc|NTD 

f^Ec pIghgBvpSSSdIredvnecSe^pgJ 



P35JjD2REDVNECgE|pG|C^GffiC y NTB 

gGPDDS^DSECEEfrSv 0 ^ 0 ^ ! NTD 

]DBREDVNECaE|pGBc^GgC [ NTD 
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gi | 1335064 | 
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gi | 663111 1 
gij 1706768 | 
gi j 13929180| 
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gi | 1335064 | 
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gi | 1335064 | 
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gi | 1335064 | 
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gi j 13929180| 



N0V2a 

gi | 1335064 | 
gi j 4557591 j 
gij66311l| 
gijl706768| 
gi|l3929180| 



N0V2a 

gi | 1335064 | 
gi j4557591 j 
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gi|l3929180| 



N0V2a 
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GS FRCECP FGYgLDgTGfj 

G s |rc e c p fg Y|L JJHgI 
gsIrcecpfgy^l^Hg 



|C VDTDE C S VGfflP CGfflGTCTNV I GG FECSCJ 
CVDTDECSVGfflPCoSGTCSNVIGGFECBC 

cvdtdecsvg^pcgSgtc|2nviggfecSc 



IGGFECnC 
IGGFECMC 



GS FRCECP jGY|LD^GScVDTDECS|GiPCQjGTCTNV I GgFEcja 
GS|RCSCPFGY|LMjG|gCVDTDECSVG|pCQ|GTCgWIGGFEcHc 



2360 



2370 



2380 



2390 




MUM 

GEGGj 




GEGcI 




GEGCj 


pIn 


GEGCj 


plr 


GEGCj 


idIn 


GEGCfl 


P$ N 



2470 



2480 2490 2500 




2550 



LQTMCg 

loIBmcI 




2600 






DppEC|QgPKPCgFlCKNT|GS|S 
DKECSC§PKPc"F|cKNT|GSlg 


CSCPgGY|L|EDGRgCKDLDEC 

cscprgy||l1edg^tckdldec 





NOV2a 

gi I 1335064 | 



2660 



2670 




2680 2690 2700 

iFjggpj^SAQPGP 



i „ 

w 



gi|4557591 j 
gij 663111] 
gij 1706768 | 
gij 13929180) 
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gij 4557591 j 
gij 66311l| 
gi|l706768| 
gij 13929180| 



NOV2a 

gi| 1335064| 
gij455759l| 
gij 663111] 
gi|l706768| 
gij 13929180| 



NOV2a 

gi| 1335064 | 
gij455759l| 
gi|66311l| 
gij 1706768 | 
gij 13929180] 
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gi|l335064| 
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gi|66311l| 
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gi|l3929180| 
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gijl3929180| 



NOV2a 

gi| 1335064 | 
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HNCQFLCVNT|G|FTC|CPPGFTQHHMACnDN|EC 
HNCO FLC VNtBgSFTcBc P PG FTQHHj|ACHPN§E C 



2710 



2720 



TPGSFgCEC 
TPGSFjjCEC 

TPGSF«CEC 




■ I 



2730 
. . | - . . 



2740 



I 



I 



2750 
•■I 



c e d vj|ec dghh rcq hg cqng lggyrcscp 
cedv|ecBgShrcqhgcqn| |ggyrcscp 
cedv|ec§qShrcqhgcqn( |ggyrcscp 




2800 




,S-AHI 



2820 



gc|CP|GF^Q 

^cscpsOfsfdc 



2830 2840 
..|... 



2850 



PCSY|C| NT@GG|LCGCP KG Y FRjgGQGHC VS Gj|G t 
SpCSYSc|NTgGGiLCGCP |GYFR|GQGHCVSG|Gr 

SpcsyScIntSggIlcgcp 3gyfr|gqghcvsg1g 



2860 




Bp Qfrpg] 

GRMN-PEPPVSGE1 
GRffiN-PEPPVSGEl 




2900 



TNETDASNI 
ITNETDASNI 



IANETDASNI 
S ASE 




EDQPEI 

PEpfla 




3000 



3010 
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3030 
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PGPWG§ALRBKVgiSV 
EDKYDKDYjlsG^GDN 
EDKYDKDYgsdggGDN 



I 



gSLSGPQLSREGGFWNWEGLIPRSD 

llQVLLH 

llQVLLH 



iEDKYDKDYHS gehgdi 
lERNgGS 



IQILLH- 
IQLY- 



N0V2a 

gi| 1335064 | 
gij4557591 j 
gi|66311l| 
gij 1706768 | 
gij 13929180] 
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Tables 2Q - 2X list the domain description from DOMAIN analysis results against 
NOV2a. This indicates that the NOV2a sequence has properties similar to those of other 
proteins known to contain these domains. 



Table 2Q Domain Analysis of NOV2a 

gnl 1 Pf am | pf am00683 , TB, TB domain. This domain is also known as the 8 
cysteine domain. This family includes the hybrid domains. This 
cysteine rich repeat is found in TGF binding protein and fibrillin. 
(SEQ ID NO: 61) 

Length = 42 residues, 95.2% aligned 

Score =50.1 bits (118), Expect = 2e-06 



NOV2a 1663 CSAEIGVGVTRASCCCSLGRAWGNPCELCPMANTTEYRTL 1702 

II + 1 I++ MINIMI! Ill 11+ I ll + ll 

00683 3 CSNPLPGRVTKSECCCSLGRAWGTPCEPCPVPGTAEYKTL 42 



Table 2R Domain Analysis of NOV2a 

gni j Pf am j pf amQ0663 , TB, TB domain. (SEQ ID NO: 62) 
Length = 42 residues, 100.0% aligned 

Score = 46.2 bits (108), Expect = 3e-05 



NOV2a 2181 GKCSVPKAFNTTKTRCCCSKRPGEGWGDPCELCPQEGSAAFQEL 2224 

HI I 11+ MM I II Ml II l + i ++ I 

00683 1 GRCSNPLPGRVTKSECCCS - -LGRAWGTPCEPCPVPGTAEYKTL 42 



Table 2S Domain Analysis of NOV2a 

gnllPfam[pfam00683 , TB, TB domain. (SEQ ID NO: 63) 
Length = 42 residues, 100.0% aligned 

Score = 43.9 bits (102), Expect = le-04 



1816 GTCQNELAFNVTRKMCCCS YNIGQAWNRPCEACPTP I SPDYQI L 1859 

I I I I 11+ MM l+ll III II I + +1- I 
1 GRCSNPLPGRVTKSECCCSL- -GRAWGTPCEPCPVPGTAEYKTL 42 



Table 2T Domain Analysis of NOV2a 

gnl | Pf am | pf am00683 , TB, TB domain. (SEQ ID NO: 64) 
Length = 42 residues, 95.2% aligned 

Score = 43.5 bits (101), Expect = 2e-04 



NOV2a 314 CQHQLTGLVCTKALCCATVGRAWGLPCELCPAQPHPCRRGF 3 54 

I + I I I 11+ M ++MIII Ml II 
00683 3 CSNPLPGRV- TKSECCCSLGRAWGTPCEPCPVPGTAEYKTL 42 



Table 2U Domain Analysis of NOV2a 

gnl j Pf am| pf am00683 , TB, TB domain. (SEQ ID NO: 65) 
Length = 42 residues, 100.0% aligned 

Score =43.1 bits (100), Expect = 2e-04 



NOV2a 787 GSCARPFPGTVTKSECCCANPDHGFGEPCQLCPAKDSAEFQAL 82 9 

I l + I M IIIIMM+ +1 Ik I I +M++ I 

00683 1 GRCSNPLPGRVTKSECCCSLGR-AWGTPCEPCPVPGTAEYKTL 42 
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Table 2V Domain Analysis of NOV2a 

gnIlPfam|pfam00683 , TB, TB domain. (SEQ ID NO:66) 
Length = 42 residues, 95.2% aligned 

Score = 42.7 bits (99), Expect = 3e-04 

NOV2a 979 SRCEVNLQGASLRSECCATLGAAWGSPCERCEIDPACARG 1018 

II I I +1 I I I + l I IIMM I + 
00683 1 GRCSNPLPGRVTKSECCCSLGRAWGTPCEPCPVPGTAEYK 40 

Table 2W Domain Analysis of NOV2a 

gnl |Pfam|pfam00683 , TB, TB domain. (SEQ ID NO:67) 
Length = 42 residues, 100.0% aligned 

Score = 39.3 bits (90), Expect = 0.003 



NOV2 a 462 GRCAGDLAGHYTRRQCCCDRGRCWAAGPVPELCPPRGSNEFQQL 505 

III* II 1+ +111 Ml I Ml 1+ l ++ I 
00683 1 GRCSNPLPGRVTKSECCCSLGRAW- -GTPCEPCPVPGTAEYKTL 42 



Table 2X Domain Analysis of NOV2a 

gnl 1 Pf am | pf am00683 , TB, TB domain. (SEQ ID NO:68) 
Length = 42 residues, 97.6% aligned 

Score = 38.5 bits (88), Expect = 0.006 



NOV2a 1085 ECGVTLPGKYRMDVCCCSIGAVWGVECEACPDPESLEFASL 1125 

I 111+ llll+l II II II I + 1+ +1 

00683 2 RCSNPLPGRVTKSECCCSLGRAWGTPCEPCPVPGTAEYKTL 42 

Fibrillins 1 and 2 are the main constituents of the extracellular microfibrils responsible 
for the biomechanical properties of most tissues and organs. They are cysteine-rich 
glycoproteins predominantly made of multiple repeats homologous to the calcium-binding 
epidermal growth factor module, and are translated as precursor proteins cleaved by 
furine/PACE-like activities. Fibrillins polymerize extracellularly as parallel bundles of head- 
to-tail monomers. Binding to calcium rigidifies the structure of the monomers and the 
supramolecular organization of the macroaggregates. Elastic fibers form a network that 
contributes to the elasticity and resilience of tissues such as the skin. Histopathologic and 
ultrastructural abnormalities in the elastic fibers have been observed in several diseases of the 
skin and other tissues. Recent cloning of several genes involved in elastic fiber architecture 
has lead to the approach of the study of elastic fiber genodermatoses through molecular 
analysis. In recent years, mutations in several of the genes encoding elastic fiber proteins have 
been demonstrated in other diseases. Fibrillin- 1 mutations result in the pleiotropic 
manifestations of Marfan syndrome, and fibrillin-2 alterations cause the overlapping 
phenotype of congenital contractural arachnodactyly, and, most recently, demonstration of 
abnormalities in the Menkes syndrome gene in X-linked cutis laxa. The first disorders to 

involve mutations in the elastin gene itself are, surprisingly, cardiovascular and 
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neurobehavioral disorders, such as supravalvular aortic stenosis and Williams syndrome. It is 
hypothesized that fibrillin-2 guides elastogenesis, whereas fibrillin- 1 provides force-bearing 
structural support (PMID: 10216958, PMID: 7963685). 

The above defined information for NOV2 suggests that the NOV2 protein may 
function as a member of a family of novel Fibrillin-like proteins. Therefore, the NOV2 
nucleic acids and proteins of the invention are useful in potential therapeutic applications 
implicated in various diseases and disorders described below and/or other pathologies. For 
example, the NOV2 compositions of the present invention will have efficacy for treatment of 
patients suffering from connective tissue disorders, such as severe neonatal Marfan syndrome, 
dominant ectopia lentis, familial ascending aortic aneurysm, isolated skeletal features of 
Marfan syndrome, and Shprintzen-Goldberg syndrome, genodermatoses, contractual 
arachncdactyly, inflammatory disorders such as osteo- and rheumatoid-arthritis, inflammatory 
bowel disease, Crohn's disease; immunological disorders, AIDS; cancers including but not 
limited to lung cancer, colon cancer, leukemia or pancreatic cancer.; blood disorders; asthma; 
psoriasis; vascular disorders, hypertension, skin disorders, renal disorders including Alport 
syndrome, immunological disorders, tissue injury, fibrosis disorders, bone diseases, Ehlers- 
Danlos syndrome type VI, VII, type IV, S-linked cutis laxa and Ehlers-Danlos syndrome type 
V, osteogenesis imperfecta, Neurologic diseases, Brain and/or autoimmune disorders like 
encephalomyelitis, neurodegenerative disorders, Alzheimer's Disease, Parkinson's Disorder, 
immune disorders, and hematopoietic disorders, endocrine diseases, muscle disorders, 
inflammation and wound repair, bacterial, fungal, protozoal and viral infections (particularly 
infections caused by HIV-1 or HIV-2), pain, cancer (including but not limited to Neoplasm; 
adenocarcinoma; lymphoma; prostate cancer; uterus cancer), Parkinson's disease, acute heart 
failure, hypotension, hypertension, urinary retention, osteoporosis, Crohn's disease; multiple 
sclerosis; and Treatment of Albright Hereditary Ostoeodystrophy, angina pectoris, myocardial 
infarction, ulcers, benign prostatic hypertrophy, contractual arachnodactyly/CCA, 
arthrogryposis multiplex congenita, osteogenesis imperfecta, keratoconus, scoliosis, duodenal 
atresia, esophageal atresia and intestinal malrotation. The NOV2 nucleic acid encoding 
Fibrillin-like proteins, and the Fibrillin-like proteins of the invention, or fragments thereof, 
may further be useful in diagnostic applications, wherein the presence or amount of the nucleic 
acid or the protein are to be assessed. 

NOV3 

A disclosed NOV3 nucleic acid of 2713 nucleotides (also referred to as 
GSAL442663.1_A) encoding a novel KIAA1589-like protein is shown in Table 3 A. An open 
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reading frame was identified beginning with a ATG initiation codon at nucleotides 1-3 and 
ending with a TAG codon at nucleotides 271 1-2713. The start and stop codons are in bold 
letters in Table 3A. 



Table 3A. NOV3 Nucleotide Sequence (SEQ ID NO:17) 

ATGGGCCGGGCACGGTGGGTCACATCTGTAATCCCAGCACTTTGGGAGGCCAAGTGTGGGCCTCATTCTAAGTCTGACTT 

CCCTAATGCTCAGAAGATGGCTATGTTGAGTCCACAAACTTTTGAATTCAGAAACAAGATTGAGTTGATTTCAGAAGCTC 

TCCCAGAAGATCAAGAAAGAACTTTCCAGGATCTCCAGGAACCTGAATTGAGTCATACGCCAAAC^GTGTTCAGAACCC^ 

GTGGAAGTTTCGTGCAGTCTTCAGACTCAAATCTTCGTCTTCACCCCCGGGGCAAGCTCAGTGACTATTATATGGTGGGT 

GTGTTTCCTTACCAGCGTGAGTATGAGTGCCCAGACTTCCCCAGCAGAGAAGGGCCTGAATCCGGGGCTGATGTGCCAGG 

AAAGTTACGCTTGCAGCGGGACTGATGAAGCTATCTTTGAGTGTGATGAGTGCTGCAGTCTGCAGTGTCTCCGCTGCGAG 

GAGGAGCTCCATCGGCAGGAGCGCCTGAGAAACCATGAGCGGATAAGACTCAAACCTGGCCATGTCCCTTACTGTGACCT 

CTGCAAGGGTCTCAGTGGGCATTTACCAGGTGTTAGGCAGAGGGC^TAGTGAGGTGCCAGACCTGa^AATTAACTTGT 

GCCTGGAGTGCCAGAAGAGGACTCATTCTGGGGGTAACAAAAGGAGACACCCTGTTACTGTGTACAATGTCAGTAATCTC 

CAGGAGTCACTGGAGGCAGAAGAGATGGATGAGGAGACCAAGAGGAAGAAGATGACTGAGAAGGTGGTGAGTTTCCTCCT 

AGTAGACGAAAATGAAGAAATTCAGGTAACAAATGAAGAAGACTTCATTAGAAAATTGGACTGCAAACCTGATCAGCATC 

TGAAAGTGGTTTCCATTTTTGGAAATACTGGTGATGGAAAGTCTCATACTCTCAACCACACTTTCTTTTATGGTCGTGAA 

GTCTTTAAAACCTCCCCGACCCAGGAGTCCTGCACTGTGGGAGTGTGGGCAGCCTATGACCCAGTTCACAAAGTAGCAGT 

GATCGATACGGAAGGGCTCCTGGGGGCCACCGTGAATCTAAGCCAGAGAACACGGCTGCTGCTTAAGGTCCTGGCCATCT 

CAGACCTCGTCATCTATCGAACTCATGCAGACCGGCTGCATAACGACCTCTTCAAATTCCTTGGGGATGCCTCAGAAGCT 

TATCTGAAGCACTTCACCAAGGAGCTCAAGGCCACCACTGCT^^ 

TGCAGTTATCATCTTCCATGAGACCGTGCAGACCC^ 

TCCAGGACCGGTTCCGGAAGCTGGGCCGTTTCCCTGAAGCCTTTAGTTCCATTCACTACAAGGGAACGAGGACTTACAAC 
CCTCCCACGGACTTTTCTGGGCTTCGGCGTGCTTTGGAACAGCTACTAGAGAATAACACCACCCGTTCTCCCCGGCACCC 
GGGAGTCATCTTCAAAGCCCTGAAGGCACTAAGTGACCGCTTCAGCGGTGAGATCCCCGATGACCAGATGGCGCACAGCT 
CCTTTTTTCCAGATGAGTATTTCACCTGCTCCTCCTTGTGCCTCAGCTGTGGGGTTGGATGTAAGAAAAGCATGAATCAT 
GGGAAGGAAGGAGTGCCTGATGAAGCCAAGAGCCGCTGCAGATACTCCCACCAGTATGACAACCGAGTGTATACCTGCAA 
GGCCTGCTATGAGAGAGGCGAGGAAGTCAGTGTAGTGCCCAAAACATCTGCTTCCACTGACTCCCCCTGGATGGGTCTCG 
CAAAATATGCCTGGTCTGGGTATGTGATCGAATGTCCTAACTGTGGCGTGGTCTATCGTAGTCGGCAGTACTGGTTTGGA 
AACCAAGATCCTGTGGATACGGTGGTGCGGACAGAGATTGTGCATGTGTGGCCTGGAACTGATGGGTTTCTGAAGGACAA 
CAACAATGCTGCCCAGCGCCTGTTGGACGGGATGAACTTCATGGCTCAGTCGGTGTCCGAGCTTAGCCTTGGACCCACCA 
AGGCTGTGACTTCCTGGCTGACAGACCAGATCGCCCCTGCCTACTGGAGGCCCAACTCCCAGATTCTGAGCTGCAACAAG 
TGTGCGACGTCCTTTAAAGATAACGACACTAAGCATCACTGCCGAGCCTGTGGGGAGGGCTTCTGTGACAGCTGTTCATC 
AAAGACTCGGCCAGTGCCTGAGCGGGGCTGGGGCCCTGCGCCAGTGCGGGTCTGTGACAACTGCTACGAAGCCAGGAACG 
TCCAGTTAGCTGTTACCGAGGCACAAGTGGACGATGAAGGTGGAACGCTCATTGCTCGGAAGGTGGGCGAGGCCGTGCAG 
AACACTCTGGGAGCCGTGGTGACAGCCATTGACATACCACTAGGTCTGGTAAAGGACGCGGCCAGGCCTGCGTACTGGGT 
GCCTGACCACGAAATCCTCCACTGCCACAACTGCCGGAAGGAGTTCAGCATCAAGCTCTCCAAGCACCACTGCCGGGCCT 
GCGGACAGGGCTTCTGTGATGAGTGCTCCCATGACCGCCGGGCTGTTCCTTCTCGTGGCTGGGACCATCCCGTCCGAGTC 
TGCTTCAACTGCAATAAAAAGCCCGGTGACCTTTAACCCCAGCCCCCTCTCCGAGTCCTTCACAATTCCTTAG 



The disclosed NOV3 nucleic acid sequence maps to chromosome 14 and has 2502 of 
2518 bases (99%) identical to a Homo sapiens KIAA1589 protein mRNA (gb:GENBANK- 
ID:AB046809|acc:AB046809.1) (E = 0.0). 

A disclosed NOV3 protein (SEQ ID NO: 1 8) encoded by SEQ ID NO: 1 7 has 89 1 
amino acid residues, and is presented using the one-letter code in Table 3B. Signal P, Psort 
and/or Hydropathy results predict that NOV3 contains a signal peptide, and is likely to be 
localized to the nucleus with a certainty of 0.6000 and to the mitochondrial matrix space with 
a certainty of 0.481 1. The most likely cleavage site for a NOV3 peptide is between amino 
acids 19and 20, at: AKC-GP. 



Table 3B. Encoded NOV3 protein sequence (SEQ ID NO:18). 

MGRARWVTSVIPALWEAKCGPHSKSDFPNAQKMAMLSPQTFEFRNKIELISEALPEDQERTFQDLQEPELSHTPNSVQNP 
VE VS CSLQTQ I FV FT PG AS S VT 1 1 WW VC F LT S VS M S AQT S P AE KGLN PGLMCQES Y ACSGTDEA IFECDECCSLQCLRCE 
EELHRQERLRNHERIRLKPGHVPYCDLCKGLSGHLPGVRQRAIVRCQTCKINLCLECQKRTHSGGNKRRHPVTVYNVSNL 
QESLEAEEMDEETKRKKMTEKWSFLLVDENEEIQVTNEED^ 

VFKTS PTQESCTVGVWAAYDPVHKVAV I DTEGLLGATVNLSQRTRLLLKVLAI SDLVI YRTHADRLHNDL FKFLGDAS E A 
YLKHFTKELKATTARCGLDVPLSTLGPAVI I FHETVHTQLLGSDHPSEVPEKLIQDRFRKLGRFPEAFSSIHYKGTRTYN 
PPTDFSGLRRAI^QLLENNTTRSPRHPGVIFKALKALSDRFSGEIPDDQMAHSSFFPDEYFTCSSLCLSCGVGCKKSMNH 
G KEG V PHEAKS RCRY SHQYDNR VYT C KAC Y E RGE E VS W PKTSASTDS P WMGIAKYAW SGY V I EC PNCG WY RS RQ Y W FG 
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NQDPVDTWRTEIVHVWPGTDGFLKDNNNAAQRLLIX^MNFMAQSVSELSLGPTKAVTSWLTDQIAPAyWRPNSQILSCNK 
C AT S F KDNDT KHHC RACGEG FCD S CSS KTR P V PE RGWG PA P VR VCDNCY E ARNVQ LA VT EAQ VDDEGG TL I AR KVGE A VQ 
NTLGAWTAI DI PLGLVKDAARPAYWVPDHEI LHCHNCRKEFS I KLSKHHCRACGQGFCDECSHDRRAVPSRGWDHPVRV 
CFNCNKKPGDL 



The N0V3 amino acid sequence has 816 of 816 amino acid residues (100%) identical 
to, and 816 of 816 amino acid residues (100%) similar to, a Homo sapiens 816 amino acid 
residue KIAA1589 protein (ptnr:TREMBLNE W-ACC:B AB 13415) (E = 0.0). 

NOV3 is expressed in at least the following tissues: Adrenal Gland/Suprarenal gland, 
Ascending Colon, Bone, Bone Marrow, Brain, Colon, Heart, Kidney, Liver, Lung, Lymphoid 
tissue, Mammary gland/Breast, Oesophagus, Ovary, Pituitary Gland, Prostate, Retina, Skeletal 
Muscle, Small Intestine, Testis, Thyroid, Tongue, Umbilical Vein, Uterus and Whole 
Organism. This information was derived by determining the tissue sources of the sequences 
that were included in the invention including but not limited to SeqCalling sources, Public 
EST sources, Genomic Clone sources, Literature sources, and/or RACE sources. In addition, 
NOV3 is predicted to be expressed in the following tissues because of the expression pattern 
of a closely related Homo sapiens KIAA1 589 protein mRNA homolog, (GENBANK-ID: 
gb:GENBANK-ID:AB046809|acc:AB046809.1):Adrenal Gland/Suprarenal gland, Ascending 
Colon, Bone, Bone Marrow, Brain, Colon, Heart, Kidney, Liver, Lung, Lymphoid tissue, 
Mammary gland/Breast, esophagus, Ovary, Pituitary Gland, Prostate, Retina, Skeletal Muscle, 
Small Intestine, Testis, Thyroid, Tongue, Umbilical Vein, Uterus and Whole Organism. 

NOV3 also has homology to the amino acid sequences shown in the BLASTP data 



listed in Table 3C. 



Table 3C. BLAST results for NOV3 


Gene Index/ 
Identifier 


Protein/ 
Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi| 14749609|ref |XP 
027303. 1| 
(XM_027303) 


hypothetical 
protein 
XP_027303 

[Homo 
sapiens] 


111 


111 fill 
(100%) 


777/777 
(100%) 


0.0 


gi| 14042048 | dbj | BAB 


unnamed 
protein 
product [Homo 
sapiens] 


759 


759/759 
(100%) 


759/759 
(100%) 


0.0 


55085. 1| (AK027399) 


gi| 10047253 | dbj | BAB 


KIAA1589 
protein [Homo 
sapiens] 


816 


816/816 
(100%) 


816/816 
(100%) 


0.0 


13415. 1| (AB046809) 


gi | 14749607 |ref|XP 
027304. 1| 
(XM_027304) 


zinc finger 

protein, 
subfamily 2A 
(FYVE domain 
containing) , 
1 [Homo 
sapiens] 


362 


362/362 
(100%) 


362/362 
(100%) 


0.0 


gi| 13958036 | gb| AAK5 


FYVE -finger 
protein EIP1 
[Homo 
sapiens] 


600 


33/69 
(47%) 


41/69 
(58%) 


7e-12 


0771.1|AF361055 1 
(AF361055) 
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The homology of these sequences is shown graphically in the ClustalW analysis shown 



in Table 3D. 



Table 3D. ClustalW Analysis of NOV3 

1) NOV3 (SEQIDNO:18) 

2) gill47496091ref1XP 027303.11 (XM_027303) hypothetical protein XP_027303 [Homo sapiens] (SEQ ID 
NO:69) 

2) gill4042048idbilBAB55085.il (AK027399) unnamed protein product [Homo sapiens] (SEQ ID NO:70) 

3) giH0Q47253ldbi|BAB13415.1l (AB046809) KIAA1589 protein [Homo sapiens] (SEQ ID NO:71) 

4) gi]14749607|reflXP 027304. II (XMJ)27304) zinc finger protein, subfamily 2A (FYVE domain containing) , 
1 [Homo sapiens] (SEQ ID NO:72) 

5) gill3958036|gblAAK50771.1IAF361055 1 (AF361055) FYVE-finger protein EIP1 [Homo sapiens] (SEQ ID 
NO:73) 



10 20 30 40 50 

....|....|..-.|....|....|....|....|.-..|....|..-.| 
NOV3 MGRARWVTSVIPALWEAKCGPHSKSDFPNAQKMAMLSPQTFEFRNKIELI 

gi j 14 /496G9 j 

gi|l4042048| 

gi|l0047253| 

gi|l4749607| 

gi|l3958036| 

60 70 80 90 100 

1 I I I I 1 | ^ | 

NOV3 SEALPEDQERTFQDLQEPELSHTPNSVQNPVEVSCSLQTQIFVFTPGASS 

gi | 14749609| 

gi|l4042048| 

gi|l0047253| SVQNPVEVSCSLQTQI FVFTPGASS 

gi|l4749607| 

gi|l3958036| 

110 120 130 140 150 

| | | | | | | | .. .. 

NOV3 VT I I WWVCFLTS VSj 

gi | 14749609] 
gi | 14042048] 

gi I 10047253 | VTI IWWVCFLTSVSj 

gijl4749607| 

gijl3958036| 

160 170 180 190 200 
....| .... | .... | .... | .... | .... | . - . .1 | 1 | 

NOV3 

gi | 14749609 | 
gi j 14042048 j 
gij 10047253| 

gi|l4749607| 

gij 13958036] 

210 220 230 240 250 

....[.... i .... i .... i .... i .... i 

NOV3 

gi| 14749609| 
gi j 14042048 j 
gi j 10047253 | 
gi j 14749607] 

gij 13958036] 

260 270 280 290 300 

I | | .... | .... | • > . - I . | , . . . | I .| 

NOV3 " 
gi | 14749609] 
gi | 14042048] 
gi j 10047253] 
gi] 14749607] 

gi]l3958036| m|EERA|l|hm|KLS I KVLjJ|SALS L 

310 320 330 340 350 

. ...|....|. . ..]-.. .]....]. -..].. ..|- -..]... .].-.-] 
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MSAQTS PAEKGLNPGLMCQESYACSGTDEAI FECDE 
MSAQTSPAEKGLNPGLMCQESYACSGTDEAIFECDE 
MSAQTS PAEKGLNPGLMCQES YACSGTDEAI FECDE 
MSAQTS PAEKGLNPGLMCQES YACSGTDEAI FECDE 



CCSLQCLRCEEELHRQERLRNHERI RLKPGHVPYCDLCKGLSGHLPGVRQ 
CCSLQCLRCEEELHRQERLRNHERI RLKPGHVPYCDLCKGLSGHLPGVRQ 
CCSLQCLRCEEELHRQERLRNHERI RLKPGHVPYCDLCKGLSGHLPGVRQ 
CCSLQCLRCEEELHRQERLRNHERI RLKPGHVPYCDLCKGLSGHLPGVRQ 



RAIVRCQTCKINLCLECQKRTHSGGNKRRHPVTVYNVSNLQESLEAEEMD 
RAIVRCQTCKINLCLECQKRTHSGGNKRRHPVTVYNVSNLQESLEAEEMD 
RAIVRCQTCKINLCLECQKRTHSGGNKRRHPVTVYNVSNLQESLEAEEMD 
RAIVRCQTCKINLCLECQKRTHSGGNKRRHPVTVYNVSNLQESLEAEEMD 



EETKRKKMTEKWS FLLVDENEE I QVTNEEDF I RKLDCKPDQHLKVVS I r 
EETKRKKMTEKVVS FLLVDENEE I QVTNEEDFI RKLDCKPDQHLKVVS I F 
EETKRKKMTEKWS FLLVDENEE I QVTNEEDFI RKLDCKPDQHLKVVS I F 
SETKRKKMTE KWS FLLVDENEE I QVTNEEDFI RKLDCKPDQHLKV VS I F 



NOV 3 

gi| 14749609| 
gij 14042048] 
gij 10047253 | 
gi | 14749607 j 
gi|l3958036| 



N0V3 

gi| 14749609| 
gi j 14042048 j 
gij 10047253| 
gi 1 14749607| 
gi] 13958036] 



N0V3 

gi | 14749609] 
gi | 14042048 j 
gi | 10047253 j 
gi j 14749607 j 
gi] 13958036 | 



N0V3 

gi | 14749609 | 
gi] 14042048] 
gi | 10047253 | 
gij 14749607| 
gij 13958036] 



N0V3 

gi | 14749609] 
gi j 14042048 j 
gi j 10047253 j 
gij 14749607j 
gi j 13958036j 



N0V3 

gi 1 14749609 | 
gi j 14042048 j 
gi|l0047253| 
gi j 14749607 j 
gij 13958036 j 



N0V3 

gi|l4749609| 
gi j 14042048 j 
gi|l0047253| 
gij 14749607] 
gijl3958036j 



N0V3 

gi | 14749609 | 
gi | 14042048 ] 
gi j 10047253 j 
gij 14749607 j 
gij 13958036] 



N0V3 

gi | 14749609] 
gij 14042048 j 
gij 10047253 j 
gij 14749607 j 
gij 13958036] 




GNTGDGKS HTLNHT F F YGRE VFKTS PTQE S CT VG 
GNTGDGKSHTLNHTFFYGREVFKTSPTQESCTVG 
GNTGDGKSHTLNHTFFYGREVFKTSPTQESCTVG 
GNTGDGKSHTLNHTFFYGREVFKTSPTQESCTVG 



J^lflADHAPflMFBvVMEHClflHGLKV^KSF^^NI^F^G^jEL^EK^C 

360 370 380 390 400 

1 I | I I 1 1 I I I 



LLGATVNLSQRTRLLLKVLAI SDLVI YRTHADRLHNDLFKFLGDA 
LLGATVNLSQRTRLLLKVLAISDLVIYRTHADRLHNDLFKFLGDA 
LLGATVNLSQRTRLLLKVLAI SDLVI YRTHADRLHNDLFKFLGDA 
LLGATVNLSQRTRLLLKVLAI SDLVI YRTHAD RLHNDLFKFLGDA 



|P|LKTA|GlGRgWLYjSAiNiKKLADYLKV[Sl DNKHLL 

420 430 440 450 

. ■ t I I t 



TEG 


I 


TEG 


I 


TEG 


I 


TEG 


1 



410 
I I . . 



SEAYLKHFTKELKATTARCGLDVPLSTLG PAVI I FHETVHTQLLGSDHPS 
SEAYLKHFTKELKATTARCGLDVPLSTLGPAVI I FHETVHTQLLGSDHPS 
SEAYLKHFTKELKATTARCGLDVPLSTLGPAVI I FHETVHTQLLGSDHPS 
SEAYLKHFTKELKATTARCGLDVPLSTLG PAVI I FHETVHTQLLG SDHPS 



:gldvplstlgpavi 



^FflEPEALMMElEGMVIva|jGiPvBDAN|ciKGj3^ 



460 470 

I ] I | . . 



480 



490 500 

. j j i . . . A 



EVPEKLIQDRFRKLGRFPEAFSS IHYKGTRTYNPPTDFSGLRRALEQLLE 
EVPEKLIQDRFRKLGRFPEAFSS IHYKGTRTYNPPTDFSGLRRALEQLLE 
EVPEKLIQDRFRKLGRFPEAFSS IHYKGTRTYNPPTDFSGLRRALEQLLE 
RWPPKT.TDnRFRKLGRFPEAFSS IHYKGTRTYNPPTDFSGLRRALEQLLE 



y||k|§vqdl2gg||||he§i t|§vldq k|0ve e lnr^l s ct vgdJ§t k^g2e§ 



510 

. I I . . 



520 



530 



540 



550 

■ 1 I 



NFNTTRSPRHPGVIFKALKALSDRFSGEIPDDQMAHSSFFPDEYFTCSSLC 
NNTTRSPRHPGVIFKALKALSDRFSGEIPDDQMAHSSFFPDEYFTCSSLC 
NNTTRSPRHPGVI FKALKALSDRFSGE I PDDQMAHSSFFPDEYFTCSSLC 
NNTTRS PRHPGVI FKALKALSDRFSGE I PDDQMAHSSFFPDEYFTCSSLC: 

MAHSSFFPDEYFTCSSLC 



TjSgKLQEELS - 



- AATDR ICS LQljaQQQLREQN 



560 570 580 590 600 

. 1 t I I I I I I I I 



LSCGVGCKKSMNHGKEGVPHEAKSRCRYSHQYDNRVYTCKACYERGEEVS 
LSCGVGCKKSMNHGKEGVPHEAKSRCRYSHQYDNRVYTCKACYERGEEVS 
LSCGVGCKKSMNHGKEGVPHEAKSRCRYSHQYDNRVYTCKACYERGEEVS 
LSCGVGCKKSMNHGKEGVPHEAKSRCRYSHQYDNRVYTCKACYERGEEVS 
LSCGVGCKKS MNHG KE GVPH EAKSRC RYSHQY D NRVYTCKACYERGEE VS 

t;;;,w ^KSi 18E8!B Elft^takoVJg%Wjc^ 



ELIRERSI 



L^YK|TRQGL[|EMYSDVWKQLp:E|^(R 



610 620 630 640 650 

-I ■ ■ ■ ■ ■ ■ ■ I 



VPKTSASTDSPWMGLAKYAWSGYVIECPNCGVVYRSRQYWFGNQDPVDTj 
VVPKTSASTDSPWMGLAKYAWSGYVIECPNCGWYRSRQYWFGNQDPVDT 
VVPKTSASTDSPWMGLAKYAWSGYVIECPNCGWYRSRQYWFGNQDPVDT 
VVPKT S AS TD S PWMGLA KYAWSGYV I EC PNCG WY RS RQYW FGNQD P VDT 
VPKTSASTDSPWMGLAKYAWSGYVIECPNCGWYRSR QYWFGN Q DPVDT 
Ai 



|EL|KELELQIGMKTEMl igMKLLEK|THEK |DTLVALRQ@LEEVK 




SWLTDQIAPAYWRPNSQILSCNKCATSFKDNDTKHHCRACGEGFCDSCSS 

swltdqiapaywrpnsqilscnkcatsfkdndtkhhcracgegfcdscss 
swltdqiapaywrpnsqilscnkcatsfkdndtkhhcracgegfcdscss 
s wltdq i a pa y wr pnsq i l s cnkcat s fkdndtkhhcracgeg fcds cs s 
swltdq i apaywrpnsq i lscnkca tsfkdndtkhh c racgegfcdscss 
cSaSSBSSiIcSl! 



jGGRIGgLQLi 



S§LE|fELKSEKEQ 
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NOV 3 

gi | 14749609) 
gi j 14042048 | 
gi | 10047253 | 
gi | 14749607 j 
gij 13958036| 



N0V3 

gi | 14749609 | 
gij 14042048 j 
gij 10047253 j 
gi|l4749607j 
gijl3958036| 



N0V3 

gi | 14749609 | 
gi j 14042048 | 
gi j 10047253 j 
gi j 14749607| 
gi j 13958036| 



760 
. . I . . 



770 



780 



. I 



. I 



790 
. .1 



800 



KTRPVPERGWGPAPVRVCDNCYEARNVQLAVTEAQVDDEGGTLIARKVGE 
KTRPVPERGWGPAPVRVCDNCYEARNVQLAVTEAQVDDEGGTLIARKVGE 
KTRPVPERGWGPAPVRVCDNCYEARNVQLAVTEAQVDDEGGTLIARKVGE 
KTRPVPERGWGPAPVRVCDNCYEARNVQLAVTEAQVDDEGGTLIARKVGE 
KTRPVPERGWGPAPVRVCDNCYEARNVQLAVTEAQVDDEGGTLIARKVGE 



|QALQRj^QHEKDTSSlLRMElflQVEGLKKELRELQiS^ELQKICiEQa 



810 



820 



830 



840 
..| .. 



850 



WVPDHE 
WVPDHE 
WVPDHE 
WVPDHE 
WVPDHE 

wSSdBe! 




i lhchncrkefs i 
ilhchncrkefs i 
i lhchncrkefs i 
i lhchncrkefs i 
ilhchncrkefs i 
IhcERcIIkefsi 



900 



'LLLQRCSS 



N0V3 


gi 


14749609| 


gi 


14042048| 


gi 


10047253 j --- 


gi 


14749607j 


gi 


13958036 j TAS 



Tables 3E - 3H list the domain description from DOMAIN analysis results against 
N0V3. This indicates that the N0V3 sequence has properties similar to those of other 
proteins known to contain these domains. 



Table 3E Domain Analysis of NOV3 

qnl | Smart 1 smart 0 0064 , FYVE, Protein present in Fabl, YOTB, Vacl, and 
EEA1; Zinc-binding domain, possibly involved in endosomal targetting. 
Recent data indicates that these domains bind PtdIns(3)P. (SEQ ID 
NO : 74 ) 

Length = 69 residues, 92.8% aligned 

Score = 70.9 bits (172), Expect = 3e-13 

NOV3 822 RPAYWVPDHE I LHCHNCRKEFS I KLSKHHCRACGQGFCDECSHDRRAVPSRGWDHP VRVC 881 

+ MI I + | I MI++ + 1111 11+ II +11 + +1 I + Mill 

00064 2 VRPHWIPDVEASNCMGCGKEFNLTKRRHHCRNCGRIFCSKCSSKKAPLPKLGNEDPVRVC 61 

NOV3 882 FNCN 885 
+ 1 

00064 62 DDCY 65 



Table 3F Domain Analysis of NOV3 

gnl | Smart j smart 00064 , FYVE. (SEQ ID N0:75) 
Length = 69 residues, 89.9% aligned 

Score = 62.8 bits (151), Expect = 8e-ll 

NOV3 708 YWRPNSQILSCNKCATSFKDNDTKHHCRACGEGFCDSCSSKTRPVPERGWGPAPVRVCDN 767 

+ | |+ + +| I I +11 II I I II I I I I 1 + 1+ I I I II 11 + 

00064 5 HWIPDVEASNCMGCGKEFNLTKRRHHCRNCGRIFCSKCSSKKAPLPKLGNED- PVRVCDD 63 



NOV3 768 CYE 770 
III 

63 



00064 



64 CYE 66 



Table 3G Domain Analysis of NOV3 

gnl | Pf am | pf amO 13 63 , FYVE, FYVE zinc finger. The FYVE zinc finger is 
named after four proteins that it has been found in: Fabl, 
YOTB/ZK632 . 12, Vacl, and EEA1 . The FYVE finger has been shown to bind 
two Zn++ ions. The FYVE finger has eight potential zinc coordinating 
cysteine positions. Many members of this family also include two 
histidines in a motif R+HHC+XCG, where + represents a charged residue 
and X any residue. We have included members which do not conserve 
these histidine residues but are clearly related. (SEQ ID NO: 76) 
Length = 66 residues, 92.4% aligned 

Score = 67.4 bits (163), Expect = 3e-12 



NOV3 824 AYWVPDHE I LHCHNCRKEFS I KLS KHHCRACGQGFCDECSHDRRAVPS RGWDHPVRVCFN 883 

+ 1 I I I 1+ +1 III" +IIIIIII+ II II +1 I + Mill + 

01363 1 PHWVPDEEVSNCMRCGKP FTLTKRRHHCRACGRI FCS SCS SKTVPLPPMG - ERPVRVCDS 5 9 

NOV3 884 CN 885 
I 

01363 60 CY 61 



Table 3H Domain Analysis of NOV3 

gnl|Pfam|pfam01363 / FYVE, FYVE zinc finger. (SEQ ID NO:77) 
Length = 66 residues, 98.5% aligned 

Score = 64.7 bits (156), Expect = 2e-ll 



NOV3 707 AYWRPNSQI LSCNKCATSFKDNDTKHHCRACGEGFCDSCSSKTRPVPERGWGPAPVRVCD 766 

+ 1 1+ ++ +1 +1 I + IMIIII II 1 1 1 1 1 1 l + l I II II 1 1 

01363 1 PHWVPDEEVSNCMRCGKPFTLTKRRHHCRACGRIFCSSCSSKTVPLPPM- -GERPVRVCD 58 

N0V3 767 NC YEARN 773 

+ 11+ I 
01363 59 SCYDLLN 65 

The above defined information for NOV3 suggests that this NOV3 protein may 
function as a member of a KIAA1589 protein family. Therefore, the NOV3 nucleic acids and 
proteins of the invention are useful in potential therapeutic and diagnostic applications. For 
example, a cDNA encoding the NOV3 protein may be useful in gene therapy, and the NOV3 
protein may be useful when administered to a subject in need thereof. By way of nonlimiting 
example, the compositions of the present invention will have efficacy for treatment of patients 
suffering from inflammatory disorders such as osteo- and rheumatoid-arthritis, inflammatory 
bowel disease, Crohn's disease; immunological disorders, AIDS; cancers including but not 
limited to lung cancer, colon cancer, leukemia or pancreatic cancer.; blood disorders; asthma; 
psoriasis; vascular disorders, hypertension, skin disorders, renal disorders including Alport 
syndrome, immunological disorders, tissue injury, fibrosis disorders, bone diseases, Ehlers- 
Danlos syndrome type VI, VII, type IV, S-linked cutis laxa and Ehlers-Danlos syndrome type 
V, osteogenesis imperfecta, Neurologic diseases, Brain and/or autoimmune disorders like 
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encephalomyelitis, neurodegenerative disorders, Alzheimer's Disease, Parkinson's Disorder, 
immune disorders, and hematopoietic disorders, endocrine diseases, muscle disorders, 
inflammation and wound repair, bacterial, fungal, protozoal and viral infections (particularly 
infections caused by HIV-1 or HIV-2), pain, cancer (including but not limited to Neoplasm; 
adenocarcinoma; lymphoma; prostate cancer; uterus cancer), Parkinson's disease, acute heart 
failure, hypotension, hypertension, urinary retention, osteoporosis; multiple sclerosis; and 
Treatment of Albright Hereditary Osteodystrophy, angina pectoris, myocardial infarction, 
ulcers and benign prostatic hypertrophy. The NOV3 nucleic acid encoding KIAA1 589-like 
protein, and the KIAA1 589-like protein of the invention, or fragments thereof, may further be 
useful in diagnostic applications, wherein the presence or amount of the nucleic acid or the 
protein are to be assessed. 



NOV4 

A disclosed NOV4 nucleic acid of 1761 nucleotides (designated CuraGen Acc. No. 
GSAL442663.1_B) encoding a novel WD40-motif protein-like protein is shown in Table 4A. 
An open reading frame was identified beginning with an ATG initiation codon at nucleotides 
48-50and ending with a TAA codon at nucleotides 1536-1538. Putative untranslated regions 
upstream from the initiation codon and downstream from the termination codon are underlined 
in Table 4A, and the start and stop codons are in bold letters. 



Table 4A. NOV4 Nucleotide Sequence (SEQ ID NO:19) 

AGCTGAGCCGGAGGGAATCCGGAAGGACACGCTGAACAGGAACAGAAATGAATAAAAGTCGCTGGCAGAGTAGAAGACG 
ACATGGGAGAAGAAGCCACCAGC^GAACCCTTGGTTCAGACTCCGTGATTCTGAAGAC^GGTCTGACTCCCGGGCAGCA 
CAGCCCGCTCA03ATTCCGGCCACGGTGATGACGAGTCTCCGTCAA 

CAGAGCTACCTGGGTTTTACTTTGACCCTGAAAAGAAACGCTACTTCCGCTTGCTCCCTGGACATAACAACTGCAACCC 
CCTGACGAAAGAGAGCATCCGG CAGAAGGAGATGGAGAGCAAG AGACTG CGGCTGCTCCAGGAAGAAGACAGACGGAAA 
AAGATTGCCAGGATGGGATTTAATGCATCTTCCATGCTACGAAAAAGCCAGCTGGGTTTTCTCAACGTCACCAATTACT 
GC(^TTTAGCCCACGAGCrGCGTCTCAGCTGCATGGAGAGGAAAAAGGTCCAGATTCGAAGCATGAGGGATCCCTCCGC 
CTTGGCAAGCGACCGATTTAACCTCATACTGGCAGATACCAACAGTGACCGGCTCTTCACAGTGAACGATGTTAAAGTT 
GGAGGCTCCAAGTATGGTATCATCAACCTGCAAAGTCTGAAGACCCCTACGCTCAAGGTGTTCATGCACGAAAACCTCT 
ACTTCACCAACCGGAAGGTGAATTCGGTGTGCTGGGCCTCGCTGAATCACTTGGATTCCCACATTCTGCTATGCCTCAT 
GGGACTCGCAGAGACTCCAGGCTGTGCCACCCTGCTCCCAGCATCACTGTTCGTCAATAGTCACCCAGGAATAGACCGG 
CCTGGCATGCTCTGCAGTTTCCGGATCCCTGGTGCCTGGTCCTGTGCCTGGTCCCTGAATATCCAAGCAAATAACTGCT 
TCAGTACAGGCTTGTCTCGGCGGGTCCTGTTGACCAACGTGGTGACGGGACACCGGCAGTCCTTTGGGACCAACAGTGA 
TGTCTTGGCCCAGCAGTTTGCTCTCATGGCTCCTCTGCTGTTTAATGGCTGCCGCTCTGGGGAAATCTTTGCCATTGAT 
CTGCGTTGTGGAAATCAAGGCAAGGGATGGAAGGCCACCCGCCTGTTTCATGATTCAGCAGTGACCTCTGTGCGGATCC 
TCCAAGATGAGCAATACOTGATGGCTTCAGACATGGCTGGAAAGATCAAGCTGTGGGACCTGAGGACC!ACGAAGTGCG^ 
AAGGCAGTACGAAGGCCACGTGAATGAGTACGCCTACCTGCCCCTGCATGTGCACGAGGAAGAAGGAATCCTGGTGGCA 
GTGGGCCAGGACTGCTACACGAGAATCTGGAGCCTCCACGATGCCCGCCTACTGAGAACCATACCCTCCCCGTACCCTG 
CCTCCAAGGCCGACATTCCC^GTGTGGCCTTCTCGTCGCGGCTGGGGGGCTCCCGGGGCGCGCCGGGGCTGCTCATGGC 
TGTCGGGCAGGACCTTTACTGTTACTCCTACAGCTA ATTCTGC^GGGCACAGCCCAGAGCCATGTGGATTTGACTTACG 
GGAGTAAAGCGTAACTTTTTACTGCATCTAATGAGGGTGTTTTAAGTGACACTCAGTGTACACAGATCCCATCCTCTGG 
CTGCTAGGAGAGAAGTGCTGAATGTTCCGTGTGGAGATGCTCAGGAAAGTTATTTGAGTTAAATTGCTGGCTGAGAGAG 
CTTGGAAGTCCTTTTCATAAAAG 



The nucleic acid sequence of NOV4 maps to chromosome 14 and has 1282 of 1287 
bases (99%) identical to a Homo sapiens DKFZp434Kl 14 mRNA (gb:GENBANK- 
ID:HSM800674|acc:AL080 157.1) (E = 2.6e- 282 ). 
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A N0V4 polypeptide (SEQ ID NO:20) encoded by SEQ ID NO: 19 is 496 amino acid 
residues and is presented using the one letter code in Table 4B. Signal P, Psort and/or 
Hydropathy results predict that NOV4 does not contain a signal peptide and is likely to be 
localized to the nucleus with a certainty of 0.9600. 



Table 4B. NOV4 protein sequence (SEQ ID NO:20) 



MNKSRWQSRRRHGRRSHQQNPWFRLRDSEDRSDSRAAQPAHDSGHGDDESPSTSSGTAGTSSVPELPGFYFDPEKKRYFRLLP 
GHNNCNPLTKES I RQKEMESKRLRLLQEEDRRKKI ARMGFNAS 

PSALASDRFNL I LADTNSDRLFTVNDVKVGGSKYG I INLQSLKTPTLKVFMHENLYFTNRKVNSVCWASLNHLDSHI LLCLMG 
LAET PGCAT LL P AS L FVN S H PG I DRPGMLCS FR I PGAW S CAW S LN I QANNC FSTGLS RR VLL.TNWTGHRQ S FGTNS D VLAQQ 
FALMAPLLFNGCRSGE I FA I DLRCGNQGKGWKATRLFHDSAVTSVRI LQDE QYLMAS DMAG K I KL WDL RTT KCVRQY EGH VNE 
YAYLPLHVHEEEGILVAVGQDCYTRIWSLHDARLLRTIPSPYPASKADIPSVAFSSRLGGSRGAPGLLMAVGQDLYCYSYS 



The NOV4 amino acid sequence has 425 of 428 amino acid residues (99%) identical 
to, and 425 of 428 amino acid residues (99%) similar to, a Homo Sapiens 430 amino acid 
residue hypothetical 48.5 kDa protein (ptnr:SPTREMBL-ACC:Q9Y4P5) (E = 1 .0e 232 ). 

NOV4 is expressed in at least the following tissues: cancer tissue, pancreas, fetal lung 
NbHL19W, testis NHT, B-cell and brain. This information was derived by determining the 
tissue sources of the sequences that were included in the invention including but not limited to 
SeqCalling sources, Public EST sources, Genomic Clone sources, Literature sources, and/or 
RACE sources. In addition, NOV4 is predicted to be expressed in the following tissues 
because of the expression pattern of a closely related Homo sapiens DKFZp434Kl 14 mRNA 
homolog (GENBANK-ID: gb:GENBANK-ID: HSM800674 |acc:AL080157.1): 
Rhabdomyosarcoma, neuroepithelium, pancreas, fetal lung, NbHL19W, testis NHT, B-cell 
and brain. 

NOV4 also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 4C. 



Table 4C. BLAST results for NOV4 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
{%) 


Positives 
(%) 


Expect 


gi| 14749605 |ref |XP 
027300. 1| 
(XMJD27300) 


hypothetical 
protein XP_027300 
[Homo sapiens] 


489 


487/497 
(97%) 


487/497 
(97%) 


0.0 


gi|l404265l|dbj | BAB 
55337. l| (AK027745) 


unnamed protein 
product [Homo 
sapiens] 


489 


485/497 
(97%) 


487/497 
(97%) 


0.0 


gi|7512629|pir| |T12 
541 


hypothetical 
protein 
DKFZp434K114.1 - 
(fragment) [Homo 
sapiens] 


430 


425/428 
(99%) 


425/428 
(99%) 


0.0 


gi| 13096981 |gb|AAH0 
3284.1|AAH03284 
(BC003284) 


Unknown (protein 
for MGC:7874) [Mus 
musculus] 


519 


400/498 
(80%) 


446/498 
(89%) 


0.0 


gi | 14749602 |ref|XP 
027301. 1| 
(XM 027301) 


DKFZP434K114 
protein [Homo 
sapiens] 


333 


331/332 
(99%) 


331/332 
(99%) 


0.0 
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The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 4D. 

Table 4D ClustalW Analysis of NOV4 

1) NOV4(SEQIDNO:20) 

2) gill47496Q5ireflXP 027300.11 (XM_027300) hypothetical protein XP_027300 [Homo sapiens] (SEQ ID 
NO:78) 

3) gij 1404265 1 idbi!BAB55337. 1 i (AK027745) unnamed protein product [Homo sapiens] (SEQ ID NO:79) 

4) g i| 75I2629lpirilT12541 hypothetical protein DKFZp434Kl 14.1 -(fragment) [Homo sapiens] (SEQ ID 
NO:80) 

5) gi[13096981igblAAH03284.1|AAH03284 (BC003284) Unknown (protein for MGC:7874) [Mus musculus] 
(SEQ ID NO:81) 

6) gj|14749602|reflXP 027301.11 (XM_027301) DKFZP434K1 14 protein [Homo sapiens] (SEQ ID NO:82) 



NOV4 

gi| 14749605| 
gi | 14042651 j 
gi|7512629| 
gij 13096981| 
gi j 14749602) 



NOV4 

gi j 14749605 | 
gi j 1404265l| 
gij 7512629 | 
gi|l309698l| 
gi j 14749602 j 



NOV4 

gi | 14749605 | 
gij 1404265l| 
gij7512629| 
gij 13096981| 
gij 14749602 | 



NOV4 

gi | 14749605 | 
gij 1404265l| 
gij7512629| 
gi | 1309698l| 
gi j 14749602 j 






120 
. . I . . 



130 
. . I . . 



14 0 



. ! 



150 
••I 



RKKIARMG FNASSMLRKSQLGFLNVTNYCHLAHEL 
RKKIARMGFNASSMLRKSQLGFLNVTNYCHLAHEL 
RKKIARMG FNASSMLRKSQLGFLNVTNYCHLAHEL 
RKKIARMG FNASSMLRKSQLGFLN VTN YCHLAHEL 
^KKiaR|GFNASS|LRK|QLGFLNj^YC|LlHEL 
RKKIARMG FNASSMLRKSQLGFLNVTNYCHLAHEL 



160 



170 



180 



190 



200 




NOV4 

gi| 14749605| 
gij 14042651 j 
gi j 7512629 | 
gi j 13096981] 
gi j 14749602) 



NOV4 

gi | 14749605 | 
gi | 14042651 j 
gi j7512629| 
gi j 1309698l| 
gi|l4749602j 



NOV4 



, I . 



210 

■ I • 



• I 



220 

. ! . 



230 



240 



250 



I 



I 



I 



YGTiNLQSLKTPTLKVFMHENLYFTNRKVNSVCWASLNHLDSHI LLCLMG 
YGI INLQSLKTPTLKVFMHENLYFTNRKVNSVCWASLNHLDSHILLCLMG 
YG I I NLQSLKT PTLKVFMHENLY FTNRKVNS VCWASLNHLDSH I LLCLMG 
YGI INLQSLKTPTLKVFMHENLYFTNRKVNSVCWASLNHLDSHILLCLMG 
YGI I NLCSlkSpT^V^MHENLY FTNRKVNS VCWASLNHLDSH I LLCLMG 
YGI I NLQSLKT PTLKVFMHENLY FTNRKVNS VCWASLNHLDSH I LLCLMG 



260 
..I 



I 



270 
..| .. 



280 



290 



300 



J 



I 



LAETPGCATLLPASLFVNSHP; 
LAETPGCATLLPASLFVNSHP^ 
LAETPGCATLLPASLFVNSHP 
LAETPGCATLLPASLFVNSHP 
LAETPGCATLLPASLFV^HS 
LAETPGCATLLPASLFVNSHP 



I DRPGMLCS FR I PG A W S CAW S LN I Q AN 
IDRPGMLCSFRI PG A W S CAW S LN I Q AN 
IDRPGMLCSFRI PGAWSCAWSLNIQAN 
IDRPGMLCSFRI PGAWSCAWSLN I QAN 
DRPGMLCS FR I PGAWSCAWSLNIQAN 
IDRPGMLCSFRI PGAWSCAWSLNIQAN 
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NCFSTGLSRRVLLTNVVTGHRQSFGTNSDVLAQQF. 
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ncfstglsrrvlltnvvtghrqsfgtnsdvlak^ 

ncfstglsrrvlltnvvtghrqsfgtnsd\^aB^ 

ncfstglsrrvlltnvvtghrqsfgtnsdvlaqqfaJ 

NCFSTGLSRRVLLTNVVTGHRQS^^NSDVLlAQQFA| 

ncfstglsrrvlltnvvtghrqsfgtnsdvlaqqfai 



I FAI DLRCGNQGKGWKATRLFHDSAVTS VRI LQDEQYLMASDMAGKI KLW 
I FAI DLRCGNQGKGWKATRLFHDSAVTS VRI LQDEQYLMASDMAGKI KLW 
I FA I DLRCGNQGKGWKATRLFHDSAVTS VRI LQDEQYLMASDMAGKI KLW 
I FAIDLRCGNQGKGWKATRLFHDSAVTSVRILQDEQYLMASDMAGKI KLW 

I FAI DLR^QSKGWKAT^FHDSAVTS VSS E( 21 LMASDM 1 GKI KLW 
I FAI DLRCGNQGKGWKATRLFHDSAVTS VRI LQDEQYLMASDMAGKI KLW 



DLRTTKCVRQYEGHVNEYAYLPLHVHEEEGILVAVGQDCYTRI WSLHDARj 
DLRTTKCVRQYEGHVNEYAYLPLHVHEEEGILVAVGQDCYTRIWSLHDARl 
DLRTTKCVRQYEGHWEYAYLPLHVHEEEGILVAVGQDCYTR^JSLHr^Rl 

dlrttkcvrqyeghvneyaylplhvkeeegilvaSJH^^^HBSH 

dlr5tkcvrqyeghweyaylplh]|heeegilva vg^ 

d l rt t kc vrq y eghvn e yaylplhvheeegi lva^g^f^s^s^ 
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gi j 13096981 | CPDSQEEGRWELPSVSNEDIL 
gi|l4749602| 

Recent studies have demonstrated the importance of F-box/WD40 proteins in the 
regulation of developmental processes, by a mechanism of specific ubiquitinization and 
subsequent proteolysis of target proteins belonging to the Wnt, Hh and NF-kappaB signaling 
pathways. A new human gene, Dactylin, encoding a novel member of the F-box/WD40 
protein family was recently cloned and characterized. The Dactylin gene comprises nine exons 
distributed in more than 85 kb of genomic DNA and encoding a protein with four WD40 
repeats and an F-box motif. The chromosomal location of Dactylin and its putative function as 
an F-box/WD40 repeat protein, likely to be involved in key signaling pathways crucial for 
normal limb development, make it a promising candidate gene for SHFM3 (Ianakiev et al., A 
novel human gene encoding an F-box/WD40 containing protein maps in the SHFM3 critical 
region on 10q24. Biochem Biophys Res Commun 261(l):64-70, 1999). 

Several other proteins have been identified as containing WD40 repeat domains 
including the COP1 (constitutively photomorphogenic 1) protein in Arabidopsis which is a 
repressor of light-regulated development and it mammalian homologue which acts within the 
nucleus to repress photomorphogenic development (Wang et al, Evidence for functional 
conservation of a mammalian homologue of the light-responsive plant protein COP1 . Curr 
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Biol 9(13):71 1-4, 1999). Another protein which contains the WD40 repeat domain is the 
Schizosaccharomyces pombe 72 kDa TFIID subunit. This protein contains several significant 
highly conserved regions including the WD40 repeats, that are indispensable for the viability 
(Yamamoto et al., Molecular genetic elucidation of the tripartite structure of the 
Schizosaccharomyces pombe 72 kDa TFIID subunit which contains a WD40 structural motif. 
Genes Cells 2(4):245-54, 1997). 

The above defined information for NOV4 suggests that this NOV4 protein may 
function as a member of a WD40-motif protein-like protein family. Therefore, the NOV4 
nucleic acids and proteins of the invention are useful in potential therapeutic and diagnostic 
applications. For example, a cDNA encoding the NOV4 protein may be useful in gene 
therapy, and the NOV4 protein may be useful when administered to a subject in need thereof. 
By way of nonlimiting example, the compositions of the present invention will have efficacy 
for treatment of patients suffering from cancer, trauma, regeneration (in vitro and in vivo), 
viral/bacterial/parasitic infections Diabetes,Von Hippel-Lindau (VHL) syndrome , 
Pancreatitis, Obesity Systemic lupus erythematosus , Autoimmune disease, Asthma, 
Emphysema, Scleroderma, allergy, ARDS, Von Hippel-Lindau (VHL) syndrome , 
Alzheimer's disease, Stroke, Tuberous sclerosis, hypercalcemia, Parkinson's disease, 
Huntington's disease, Cerebral palsy, Epilepsy, Lesch-Nyhan syndrome, Multiple sclerosis, 
Ataxia-telangiectasia, Leukodystrophies, Behavioral disorders, Addiction, Anxiety, Pain, 
Neuroprotection Fertility Myasthenia gravis, Leukodystrophies, Pain, Neuroprotection 
Endocrine dysfunctions, Diabetes, obesity, Growth and reproductive disorders Hemophilia, 
Hypercoagulation, Idiopathic thrombocytopenic purpura , Immunodeficiencies and Graft 
vesus host. The NOV4 nucleic acid encoding WD40-motif protein-like protein, and the 
WD40-motif protein-like protein of the invention, or fragments thereof, may further be useful 
in diagnostic applications, wherein the presence or amount of the nucleic acid or the protein 
are to be assessed. 

NOV5 

NOV5 includes four novel Opioid Binding Cell Adhesion Molecule-like proteins 
disclosed below. The disclosed proteins have been named NOV5a, NOV5b, NOV5c and 
NOV5d. 

NOVSa 

A disclosed NOVSa nucleic acid of 1018 nucleotides (also referred to as 139785504) 
encoding a novel Opioid Binding Cell Adhesion Molecule-like protein is shown in Table 5A. 
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An open reading frame lacking a signal peptide was identified beginning with an CTG at 
nucleotides 1-3 and ending with a TAG codon at nucleotides 958-960. A putative untranslated 
region downstream from the termination codon are underlined in Table 5 A, and the start and 
stop codons are in bold letters. 



Table 5A. NOVSa Nucleotide Sequence (SEQ ID NO:21) 



CTGGCCGGCTTGGCCGTCATCAGCCGAGGGCTGCTCTCCCAGAGCCTGGAGTTCAACTCTCCTGCCGACAACTACACAGTGT 
GTGAAGGTGACAACGCCACCCTCAGCTGCTTCATCGACGAGCACGTGACCCGCGTGGCTTGGCTGAACCGCTCCAACATCCT 
GTATGCCGGCAATGACCGCTGGACCAGCGACCCGCGGGTGCGGCTGCTCATCAACACCCCCGAGGAGTTCTCCATCCTCATC 
ACCGAGGTGGGGCTCGGCGACGAGGGCCTCTACACCTGCTCCTTCCAGACCCGCCACCAGCCGTACACCACTCAGGTCTACC 
TCATTGTCCACGTCCCTGCCCGCATTGTGAACATCTCGTCGCCTGTGACGGTGAATGAGGGGGGCAATGTGAACCTGCTTTG 
CCTGGCCGTGGGGCGGCCAGAGCCCACGGTCACCTGGAGACAGCTCCGAGACGGCTTCACCTCGGAGGGAGAGATCCTGGAG 
ATCTCTGACATCCAGCGGGGCCAGGCCGGGGAGTATGAGTGCGTGACTCACAACGGGGTTAACTCGGCGCCCGACAGCCGCC 
GCGTGCTGGTCACAGTCAACTATCCTCCGACCATCACGGACGTGACCAGCGCCCGCACCGCGCTGGGCCGGACCGCCCTCCT 
GCGCTGCGAAGCCATGGCGGTTCCCCCCGCGGATTTCCAGTGGTACAAGGATGACAGACTGCTGAGCAGCGGCACGGCCGAA 
GGCCTGAAGGTGCAGACGGAGCGCACCCGCTCGATGCTTCTCTTTGCCAACGTGAGCGCCCGGCATTACGGCAACTATACGT 
GTCGCGCCGCCAATCGACTGGGAGCGTCCAGCGCCTCCATGCGGCTCCTGCGCCCAGGATCCCTGGAGAACTCAGCCCCGAG 
GCCCCCAGGGCTCCTGGCCCTCCTCTCCGCCCTGGGCTGGCTGTGGTGGAGAATGTAG GCGCAACCCAGTCCAGCTCACCTC 
CCCCTGCAGGGGGCCTCAAACCAAGAGTGAGAGA 



The NOV5a nucleic acid was identified on chromosome 7 and has 260 of 389 bases 
(66%) identical to a Homo sapiens (clone pHOM) opioid-binding cell adhesion molecule 
mRNA (gb:GENBANK-ID:HUMOBCAM|acc:L34774.1) (E = 3.4e" 50 ). 

A disclosed NOVSa polypeptide (SEQ ID NO:22) encoded by SEQ ID NO:21 is 319 
amino acid residues and is presented using the one-letter code in Table 5B. Signal P, Psort 
and/or Hydropathy results predict that NOVSa does not contain a signal peptide and is likely 
to be localized in the mitochondrial matrix space with a certainty of 0.4686 and the cytoplasm 
with a certainty of 0.4500. 

Although SignalP, Psort and/or hydropathy suggest that NOVSa protein may be 
localized in the mitochondrial matrix space and cytoplasm, the protein predicted here is 
similar to the Opioid Binding Cell Adhesion Molecule family, some members of which are 
released extracellularly. The closest homolog SWISSPROT-ACC:Q 14982 opioid binding 
protein/cell adhesion molecule is a type la membrane protein that is localized to the plasma 
membrane extracellularly. This indicates that the signal peptide of the mature protein is 
cleaved. Therefore it is likely that NOVSa protein is available at the same sub-cellular 
localization and hence accessible to a diagnostic probe and for various therapeutic 
applications. It also indicates that the use of a heterologous signal peptide to target the novel 
protein to the appropriate location, i.e. extracellularly, is appropriate. 



Table 5B. Encoded NOV5a protein sequence (SEQ ID NO:22) 



LAGLAVISRGLLSQSLEFNSPADNYTVCEGDNATLSCFIDEHVTRVAWLNRSNILYAGNDRWTSDPRVRLLINTPEEFSIL 
ITEVGU3DEGLYTCSFQTRHQPYTTQVYLIVHVPARIVNISSPVTVNEGGNWLLCIAVGRPEPTVTWRQLRDGFTSEGEI 
LEISDIQRGQAGEYECVTHNGVNSAPDSRRVLVTVNYPPTITDVTSARTAI^RTALLRCEAMAVPPADFQWYKDDRLLSSG 
TAEGLKVQTERTRSMLLFANVSARHYGNYTCRAANRLGASSASMRLLRPGSLBNSAPRPPGLLALLSALGWLWWRM 
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The N0V5a amino acid sequence has 162 of 300 amino acid residues (54%) identical 
to, and 213 of 00 amino acid residues (71%) similar to, a Homo Sapiens 345 amino acid 
residue opioid binding protein/cell adhesion molecule precursor (OBCAM) / opioid-binding 
cell adhesion molecule (OPCML) protein (ptnr:SWISSPROT-ACC:Q14982) (E = 3.1e- 80 ). 

NOV5a is expressed in at least the following tissues: Brain and Fetal brain. This 
information was derived by determining the tissue sources of the sequences that were included 
in the invention including but not limited to SeqCalling sources, Public EST sources, genomic 
clone sources, literature sources, and/or RACE sources. In addition, NOV5a is predicted to be 
expressed in brain tissues because of the expression pattern of a closely related Human (clone 
pHOM) opioid-binding cell adhesion molecule mRNA homolog (gb:GENBANK- 
ID:HUMOBCAM|acc:L34774.1). 

NOV5b 

A disclosed NOV5b nucleic acid of 1017 nucleotides (also referred to as 
139785504_dal) encoding a novel Opioid Binding Cell Adhesion Molecule-like protein is 
shown in Table 5C. An open reading frame lacking the signal peptide was identified beginning 
with an GCC at nucleotides 3-5 and ending with a TAG codon at nucleotides 958-960. 
Putative untranslated regions upstream from the initiation codon and downstream from the 
termination codon are underlined in Table 5C, and the start and stop codons are in bold letters. 

Table 5C. NOV5b Nucleotide Sequence (SEQ ID NO:23) 

CTGGCCGGCTTGGCCGTCATCAGCCGAGGGCTGCTCTCCCAGAGCCTGGAGTTCAACTCTCCTGCCGACAACTACACAG 
TGTGTGAAGGTGACAACGCCACCCTCAGCTGCTT 

CATCCTGTATGCCGGCAATGACCGCTGGACCAGCGACCCGCGGGTGCGGCTGCTCATCAACACCCCCGAGGAGTTCTCC 
ATCCTCATCACCGAGGTGGGGCTCGGCGACGAGGGCCTCTACACCTGCTCCTTCCAGACCCGCCACCAGCCGTACACCA 
CTCAGGTCTACCTCATTGTCCACGTCCCTGCCCGCATTGTGAACATCTCGTCGCCTGTGACGGTGAATGAGGGGGGCAA 
TGTGAACCTGCTTTGCCTGGCCGTGGGGCGGCCAGAGCCCACGGTCACCTGGAGACAGCTCCGAGACGGCTTCACCTCG 
GAGGGAGAGATCCTGGAGATCTCTGACATCCAGCGGGGCCAGGCCGGGGAGTATGAGTGCGTGACTCACAACGGGGTTA 
ACTCGGCGCCCGACAGCCGCCGCGTGCTGGTCACAGTCAACTATCCTCCGACCATCACGGACGTGACCAGCGCCCGCAC 
CGCGCTGGGCCGGGCCGCCCTCCTGCGCTGCGAAGCCATGGCGGTTCCCCCCGCGGATTTCCAGTGGTACAAGGATGAC 
AGACTGCTGAGCAGCGGCACGGCCGAAGGCCTGAAGGTGCAGACGGAGCGCACCCGCTCGATGCTTCTCTTTGCCAACG 
TGAGCGCCCGGCATTACGGCAACTATACGTGTCGCGCCGCCAACCGACTGGGAGCGTCCAGCGCCTCCATGCGGCTCCT 
G CGCCCAGGATCCCTGGAGAACT CAGC CCCGAGGCC C CCAGGG CT CCTGGCC CTCCTCTC CGCCCTGGGCTGGCTGTGG 
TGGAGAATGTAGGCCAACCCAGTCCAGCTCACCTCCCCCTGCAGGGGGCCTCAAACCAAGAGTGAGAGA 

The NOV5b nucleic acid was identified on chromosome 7 and has 261 of 389 bases 
(67%) identical to a Homo sapiens (clone pHOM) opioid-binding cell adhesion molecule 
mRNA (gb:GENBANK-ID:HUMOBCAM|acc:L34774.1) (E = 1.3e -50 ). 

A disclosed NOV5b polypeptide (SEQ ID NO:24) encoded by SEQ ID NO:23 is 3 19 
amino acid residues and is presented using the one-letter code in Table 5D. Signal P, Psort 
and/or Hydropathy results predict that NOV5b does not contain a signal peptide and is likely 
to be localized in the mitochondrial matrix space with a certainty of 0.4686 and the cytoplasm 
with a certainty of 0.4500. 
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Although SignalP, Psort and/or hydropathy suggest that NOV5b protein may be 
localized in the mitochondrial matrix space and cytoplasm, the protein predicted here is 
similar to the Opioid Binding Cell Adhesion Molecule family, some members of which are 
released extracellularly. The closest homolog SWISSPROT-ACC:Q 14982 opioid binding 
protein/cell adhesion molecule is a type la membrane protein that is localized to the plasma 
membrane extracellularly. This indicates that the signal peptide of the mature protein is 
cleaved. Therefore it is likely that NOV5b protein is available at the same sub-cellular 
localization and hence accessible to a diagnostic probe and for various therapeutic 
applications. It also indicates that the use of a heterologous signal peptide to target the novel 
protein to the appropriate location, i.e. extracellularly, is appropriate. 



Table 5D. Encoded NOVSb protein sequence (SEQ ID NO:24). 

LAGLAVISRGLLSQSLEFNSPADNYTVCEGDNATLSCFIDEHVTRVAWLNRSNILYAGNDRWTSDPRVRLLINTPEEFSILITEV 
GLGDEGL»YTCS FQTRHQP YTTQVYL I VH VPAR I VN I S S P VT VNEGGNVNLLCLAVGRPEPTVTWRQLRDGFT S EGE I LE I SD I QR 
GQAGEYECVTHNGWSAPDSRRVLVTVNYPPTITDVTSARTALGRAALLRCEAMAVPPADFQWYKDDRLLSSGTAEGLKVQT 
RSMLLFANVSARHYGNYTCRAANRLGASSA5MRLLRPGSLENSAPRPPGLLALLSALGWLWWRM 

The NOV5b amino acid sequence has 164 of 300 amino acid residues (54%) identical 
to, and 213 of 300 amino acid residues (71%) similar to, a Bos taurus 345 amino acid residue 
opioid binding protein/cell adhesion molecule precursor (OBCAM) / opioid-binding cell 
adhesion molecule (OPCML) protein (ptnr:SWISSPROT-ACC:Pl 1834) (E = 1.7e" 80 ). 

NOV5b is expressed in at least the following tissues: Brain and Fetal brain. This 
information was derived by determining the tissue sources of the sequences that were included 
in the invention including but not limited to SeqCalling sources, Public EST sources, genomic 
clone sources, literature sources, and/or RACE sources. In addition, NOV5b is predicted to be 
expressed in brain tissues because of the expression pattern of a closely related Homo sapiens 
(clone pHOM) opioid-binding cell adhesion molecule mRNA homolog (gb:GENBANK- 
ID:HUMOBCAM|acc:L34774.1). 

NOV5c 

A disclosed NOV5c nucleic acid of 1 136 nucleotides (also referred to as CG5 1027-03) 
encoding a novel Opioid Binding Cell Adhesion Molecule-like protein is shown in Table 5E. 
An open reading frame lacking a signal peptide was identified beginning with an TCC at 
nucleotides 2-4and ending with a TAG codon at nucleotides 923-925. Putative untranslated 
regions upstream from the initiation codon and downstream from the termination codon are 
underlined in Table 5E, and the start and stop codons are in bold letters. 
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Table 5E. NOV5c Nucleotide Sequence (SEQ ID NO:25) 

~~CTCCCAGAGCCTGGAGTT 

GACGAGCACGTGACCCGCGTGGCCTGGCTGAACCGCTCCAACATCCTGTATGCCGGCAATGACCGCTGGACCAGCGACCCGC 
GGGTGTGGCTGCTCATCAACACCCCCGAGGAGTTCTCCATCCTCATCACCGAGGTGGGGCTCGGCGACGAGGGCCTCTACAC 
CTGCTCCTTCCAGACCCGCCACCAGCCGTACACCACTCAGGTCTACCTCATTGTCCACGTCCCTGCCCGCATTGTGAACATC 
TCGTCGCCTGTGATGGTGAATGAGGGGGGCAATGTGAACCTGCTTTGCCTGGCCGTGGGGCGGCCAGAGCCCACGGTCACCT 
GGAGACAGCTCCGAGACGGCTTCACCTCGGAGGGAGAGATCCTGGAGATCTCTGACATCCAGCGGGGCCAGGCCGGGGAGTA 
TGAGTGCGTGACTCACAACGGGGTTAACTCGGCGCCCGACAGCCGCCGCGTGCTGGTCACAGTCAACTATCCTCCGACCATC 
ACGGACGTGACCAGCGCCCGCACCGCGCTGGGCCGGGCCGCCCTCCTGCGCTGCGAAGCCATGGCGGTTCCCCCCGCGGATT 
TCCAGTGGTATAAGGATGACAGACTGCTGAGCAGCGGCACGGCCGAAGGCCTGAAGGTGCAGATGGAGCGCACCCGCTCGAT 
GCTTCTCTTTGCCAACGTGAGCGCCCGGCATTACGGCAACTATACGTGTCGCGCCGCCAACCGACTGGGAGCGTCCAGCGCC 
TCCATGCGGCTCCTGCGCCCAGGATCCCTGGAGAACTCAGCCCCGAGGCCCCCAGGGCTCCTGGCCCTCCTCTCCGCCCTGG 
GCTGGCTGTGGTGGAGAATGTAG GCGCAACCCAGTGGAGCTCACCTCCCCCTGCAGGGGGCCTCAGGCCAAGAGTGAGAGAA 
ACGGGGGAGCAAGAGCCGTGGGTCTCGTGGGGGCAGAAGAGCTCTCGGCCACCAAGGAAGAAGAGAGAGGAGAAGAGGAGGA 
GGCAGAGGAAGAAAGATCTTCAGAGAACCCATCACTGTGAGGGATAACGCAAAATTATGCATCTTTCTAC " 

The NOV5c nucleic acid was identified on chromosome 7 and has 274 of 389 bases 
(70%) identical to a Bos taurus opioid binding protein/cell adhesion molecule (OBCAM) 
mRNA (gb:GENBANK-ID:BTOBCAM|acc:X12672.1) (E = 1.3e" 56 ). 

A disclosed NOV5c polypeptide (SEQ ID NO:26) encoded by SEQ ID NO:25 is 307 
amino acid residues and is presented using the one-letter code in Table 5F. Signal P, Psort 
and/or Hydropathy results predict that NOV5c does not contain a signal peptide and is likely 
to be localized in the mitochondrial matrix space with a certainty of 0.4686 and the cytoplasm 
with a certainty of 0.4500. 

Although SignalP, Psort and/or hydropathy suggest that NOV5c protein may be 
localized in the mitochondrial matrix space and cytoplasm, the protein predicted here is 
similar to the Opioid Binding Cell Adhesion Molecule family, some members of which are 
released extracellularly. The closest homolog SWISSPROT-ACC:Q14982 opioid binding 
protein/cell adhesion molecule is a type la membrane protein that is localized to the plasma 
membrane extracellularly. This indicates that the signal peptide of the mature protein is 
cleaved. Therefore it is likely that NOV5c protein is available at the same sub-cellular 
localization and hence accessible to a diagnostic probe and for various therapeutic 
applications. It also indicates that the use of a heterologous signal peptide to target the novel 
protein to the appropriate location, i.e. extracellularly, is appropriate. 



Table 5F. Encoded NOV5c protein sequence (SEQ ID NO:26) 

SQSLEFNSPADNYTVCEGDNATLSCFIDEHVTRVAWLNRSNILYAGNDRWTSDPRVWLLINTPEEFSILITEVGLGDEGLY 
TCSFQTRHQPYTTQVYLI VHVPARI VNI SSPVMVNEGGNVNLLCLAVGRPEPTVTWRQLRDGFTSEGE I LE I SDI QRGQAG 
EYECVTHNGWSAPDSRRVLVTVNYPPTITDVTSARTAIX3RAALLRCEAMAVPPADFQWYKDDRLLSSGTAEGLKVQMERT 
RSMLLFANVSARHYGNYTCRAANRLGASSASMRLLRPGSLENSAPRPPGLLALLSALGWLWWRM 

The NOV5c amino acid sequence has 163 of 300 amino acid residues (54%) identical 
to, and 212 of 300 amino acid residues (70%) similar to, a Homo Sapiens 345 amino acid 
residue opioid binding protein/cell adhesion molecule precursor (OBCAM) / opioid-binding 
cell adhesion molecule (OPCML) protein (ptnr:SWISSPROT-ACC:Q 14982) (E = 1.2e" 79 ). 
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NOV5c is expressed in at least the following tissues: Brain and Fetal brain. This 
information was derived by determining the tissue sources of the sequences that were included 
in the invention including but not limited to SeqCalling sources, Public EST sources, genomic 
clone sources, literature sources, and/or RACE sources. 

NOVSd 

A disclosed NOV5d nucleic acid of 1 169 nucleotides (also referred to as CG5 1027-05) 
encoding a novel Opioid Binding Cell Adhesion Molecule-like protein is shown in Table 5G. 
An open reading frame was identified beginning with an ATG codon at nucleotides 71-73 and 
ending with a TAG codon at nucleotides 1079-1081. Putative untranslated regions upstream 
from the initiation codon and downstream from the termination codon are underlined in Table 
SG, and the start and stop codons are in bold letters. 



Table 5G. NOVSd Nucleotide Sequence (SEQ ID NO:27) 

CTCCAACAAGCATAGCGCGCCCCGGACCGGCCCCCCCTTTCCCCTCCCCCTCCGTGCCGCCTCTGCCGCG ATG 
CCCCCCGCTGCGCCCGGGGCCCGGCTCCGGCTTCTCGCCGCCGCCGCCCTGGCCGGCTTGGCCGTCATCAGCC 
GGGGGCTGCTCTCCCAGAGGCTGGAGTTC^CTCTCCTGCCGAO\ACTACACAGTGTGTGAAGGTGA«^AACGC 
CACCCTCAGCTGCTTCATGGACGAGCATGTGACCCGCGTGGCCTGGCTGAACCGCTCCAACATCCTGTACGCC 
GGCAACGACCGCAGGACCAGGGACCCGCGGGTGCGGCTGCTCATCAACACCCCCGAGGAGTTCTCCATCCTCG 
TCACCGAGGTGGGGCTCGGCGACGAGGGCCTCTACACCTGCTCCTTCCAGACCCGCCACCAGCCGTACACCAC 
TCAGGTCTACCTCATTGTCCACGTCCCTGCCCGCGTTGTGAACATCTCGTCGCCTGTGATGGTGAATGAGGGA 
GGTAATGTGAACCTGCTTTGCCTGGCCGTGGGGCGGCCAGAGCCCACGGTCACCTGGAGACAGCTCCGAGACG 
GCTTCACCTCGGAGGGAGAGATCCTGGAGATCTCTGACATCCTGCGGGGCCAGGCCGGGGAGTATGAGTGCGT 
GACTCACAACGGGGTTAACTCGGCGCCCGACAGCCGCCGCGTGCTGGTCACAGTCAACTATCCTCCGACCATC 
ACGGACGTGACCAGCGCCCGCACCGCGCTGGGGCCGGGCCGCCTACTGCGCTGCGAAGCCATGGCGGTTTCCC 
CCGCGGATTTCCAGTGGTATAAGGATGACAGACTACTGAGCAGCGGCACGGCCGAGGGCCTGAAGGTGCAGAT 
GGAGCGCACTCGCTCGATGCTTCTCTTTGCCAACATGAGCGCCCGGCATTACGGCAACTATACGTGTTGCGCC 
GCCAACCGGCTGGGAGCGTCCAGCGCCTCCATGCGGCTCCTGTGCCCAGGATCCCTGGAGAACTCAGCCCCGA 
GGCCCCCAGGGCCCCTGGCCCTCCTCTCCGCCCTGGGCTGGCTGTGGTGGAGAATGTA GGCGCAACCCAGTGG 
AGCTCGCCTCCCCCTGCAGGGGGCCTCAGGCCAAGAGTGAGAGAAAAGGGGGAGCAAGAGCCCTGGGTCTCGT 



The NOVSd nucleic acid was identified on chromosome 7 and has 257 of 389 bases 
(66%) identical to a Homo sapiens (clone pHOM) opioid-binding cell adhesion molecule 
mRNA (gb:GENBANK-ID:HUMOBCAM|acc:L34774.1) (E = Z.Oe" 46 ). 

A disclosed NOVSd polypeptide (SEQ ID NO:28) encoded by SEQ ID NO:27 is 336 
amino acid residues and is presented using the one-letter code in Table 5H. Signal P, Psort 
and/or Hydropathy results predict that NOVSd contains a signal peptide and is likely to be 
localized extracellularly with a certainty of 0.6329. The most likely cleavage site for a NOVSd 
peptide is between amino acids 30 and 31, at: LLS-QR. 



Table 5H. Encoded NOVSd protein sequence (SEQ ID NO:28) 

MPPAAPGARLRLLAAAALAGLAVISRGLLSQRLEFNSPADNYTVCEGDNATLSCFN1DEHVTRVAWLNRSNIL 
Y AGNDRRTRDP RVRLL I NTPEE F S I LVTEVGLGDEGL YTCS FQTRHQ P YTTQVYL I VHV PARWN I S S P VMV 
NEGGlsTVNLLCIAVGRPEPTVTWRQLRDGFTSE 

P PT I TDVTS ARTALGPGRLLRCEAMAVS PADFQWYKDDRLL S SGTAEGLKVQMERTR SMLLFANMS ARHYGN 
YTCCAANRLGASSASMRLLCPGSLENSAPRPPGPLALLSALGWLWWRM 
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The N0V5d amino acid sequence has 160 of 327 amino acid residues (48%) identical 
to, and 218 of 327 amino acid residues (66%) similar to, a Bos taurus 345 amino acid residue 
opioid binding protein/cell adhesion molecule precursor (OBC AM) / opioid-binding cell 
adhesion molecule (OPCML) protein (ptnr:SWISSNEW-ACC:Pl 1 834) (E = 1 .5e" 75 ). 

NOV5d is expressed in at least the following tissues: Brain and Fetal brain. This 
information was derived by determining the tissue sources of the sequences that were included 
in the invention including but not limited to SeqCalling sources, Public EST sources, genomic 
clone sources, literature sources, and/or RACE sources. In addition, NOV5d is predicted to be 
expressed in occipital cortex tissues because of the expression pattern of a closely related 
Homo sapiens (clone pHOM) opioid-binding cell adhesion molecule mRNA homolog 
(GENBANK-ID: gb:GENBANK-ID:HUMOBCAM|acc:L34774.1). 

Possible small nucleotide polymorphisms (SNPs) found for NQV5c are listed in Table 

51. 



Table 51: SNPs 


Consensus 


Depth 


Base 


PAF 


Position 




Change 




141 


25 


C > T 


0.080 


190 


32 


A>G 


0.062 


205 


38 


OT 


0.053 


O A C 

246 


O A 

84 


(j > A 


A A ^ A 


280 


88 


T>C 


0.023 


335 


94 


OG 


0.043 


360 


94 


A> G 


0.255 


385 


94 


OT 


0.277 


398 


100 


G> A 


0.270 


401 


100 


C>T 


0.270 


433 


99 


G> A 


0.020 


463 


100 


T>C 


0.020 


514 


100 


A>T 


0.300 


575 


94 


C>T 


0.043 


619 


62 


G>T 


0.032 


620 


62 


A>C 


0.032 


665 


58 


G> A 


0.190 


670 


58 


A>C 


0.362 


695 


57 


OT 


0.368 


719 


55 


T>C 


0.400 


734 


55 


G> A 


0.400 


755 


47 


A>G 


0.234 


772 j 


43 


C>T 


0.302 


782 


41 


OT 


0.293 


807 


35 


G > A 


0.286 


840 


24 


OT 


0.167 


854 


20 


A>G 


0.150 


888 


19 


OT 


0.158 
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N0V5a - N0V5d are very closely homologous as is shown in the amino acid 
alignment in Table 5J. 

Table 5 J Amino Acid Alignment of NOVSa and NOVSb 



NOV 5 a 
NOVSb 
NOV5C 
NOV5d 



NOV5a 
NOV5b 
NOV5C 
NOV5d 



NOV5a 
NOVSb 
NOV 5 c 
NOV5d 



NOV 5 a 
NOV5b 
NOV5C 
NOV5d 



NOVSa 
NOVSb 
NOV5C 
NOV5d 



NOV5a 
NOV5b 
NOV5C 
NOV5d 



NOV5a 
NOV5b 
NOV5C 
NOVSd 



10 20 



30 



40 50 

.j | 1 | 



MPPAAPGARLRLLAAAA 
60 



LAGLAVI SRGLLSQSLEFNSPADNYTVCEGDNA 
LAG LAV I S RGLLSQS LEFNS PADNYTVCEGDNA 

^SQSLEFNS PADNYTVCEGDNA 

LAGLAVI SRGLLSQSLEFNSPADNYTVCEGDNA 



70 



80 



90 



100 



TLSCFIDEHVTRVAWLNRSNILYAGNDRWTSDPRVRLLINTPEEFSILIT 
TLSCFIDEHVTRVAWLNRSNILYAGNDRWTSDPRVRLLINTPEEFSILIT 
TLSCFIDEHVTRVAWLNRSNILYAGNDRWTSDPRV^LLINTPEEFSILIT 
TLSCF|DEHVTRVAWLNR5NILYAGNDRgTSDPRVRLLINTPEEFSIL|T 



110 
| .... I . . 



120 



130 
|....|.. 



140 150 
■> i I 



VGLGDEGL YTCSFQTRHQP YTTQVYL. 1 VWPARIWI ssp 
EVGLGDEGLYTCSFQTRHQPYTTQVYLIVHVPARI VNISSPvRvNEGGNV 
EVGLGDEGLYTCS FQTRHQP YTTQVYL I VHVPAR I VN I S S P vSvNEGGNV 
EVGLGDEGL YTCS FQTRHQP YTTQVYL I VHVPARgjVN I S 5 PV^VNEGGNV 



160 170 180 190 

I .... I .... I .... I .... I .... I .... ..|.. 



200 



nllclavgrpeptvtwrqlrdgftsege i le i sdi qrgqageyecvthng 
nllclavgrpe ptvtwrqlrdgftsege ileisdi qrgqageyecvthng 
nllclavgrpeptvtwrqlrdgftsege i lei sdi qrgqageyecvthng 
nllclavgrpeptvtwrolrdgftsegeileisdiIIrgqageyecvthng 



210 220 230 240 

| .... | .... | .... | .... | .... | .J^ ..(.... | 



250 



VNSAPDSRRVLVTVNYPPTITDVTSARTALGRhALLRCEAMAVPPADFQW 
VNS APDS RRVLVTVNY P PT I TDVT S ARTALGrSaLLRCE AMAVP PADFQW 
VNS APDSRRVLVTVNY P PT I TDVTS ART ALG RWALLRCE AMAVP PADFQW 
VNS APDSRRVLVTVN Y P PT I TDVTS ARTALG[S3lLRCEAMAvSpADFQW 



260 270 280 

.|.... I... ,| — | | | 



290 300 



ykddrllssgtaeglkvqgertrsmllfanvsarhygnytcraanrlgas 
ykddrllssgtaeglkvqjjertrsmllfanvsarhygnytcraanrlgas 
ykddrllssgtaeglkvqSertrsmllfanvsarhygnytcraanrlgas 
ykddrllssgtaeglkvq*ertrsmllfan!sarhygnytcSaanrlgas 



310 



320 



330 

I — I — I • 



sasmrllrpgslensaprppgllallsalgwl 
sasmrllrpgslensaprppgllallsalgwl 
sasmrllrpgslensaprppgllallsalgwl 
sasmrllSpgslensaprppgElallsalgwl 



Homologies to any of the above NOV5 proteins will be shared by the other NOV5 
proteins insofar as they are homologous to each other as shown above. Any reference to 
NOV5 is assumed to refer to both of the NOV5 proteins in general, unless otherwise noted. 

NOVSa also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 5K. 



Table 5K. BLAST results for NOVSa 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 
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qi|l29173isp|P11834 


opioid binding 
protein/cell 
adhesion molecule 
precursor (OBCAM) 
(opioid-binding 
cell adhesion 
molecule) (OPCML) 
[Bos taurus] 


345 


164/302 
(54%) 


213/302 
(70%) 


3e-86 


jOPCM BOVIN 


qi|4505505|ref |NP 0 


opioid-binding 
cell adhesion 
molecule 
precursor; opiate 

binding-cell 
adhesion molecule 
[Homo sapiens] 


345 


162/302 
(53%) 


213/302 
(69%) 


2e-85 


02536. 1| 
(NM_002545) 


gi|l352640|sp|P3273 
6|OPCM RAT 


opioid binding 
protein/ cell 
adhesion molecule 
precursor (OBCAM) 
(opioid-binding 
cell adhesion 
molecule) (OPCML) 
[Rattus 
norvegicus] 


345 


163/306 
(53%) 


213/306 
(69%) 


8e-85 


gi| 112102|pir| | JC12 
38 


opioid-binding 
protein (clone 
DUZ1) [Rattus 
norvegicus] 


338 


lb J / 5 Ub 
(53%) 


Z 1 J / JUD 

(69%) 


le- 84 


qi| 3298456 | dbj | BAA3 
1514.1) (AB011810) 


CEPU-1 [Gallus 
gallus] 


344 


155/283 
(54%) 


199/283 
(69%) 


7e-81 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 5L. 



Table 5L Clustal W Sequence Alignment 



1) NOV5a (SEQIDNO:22) 

2) gi[129173lspiP118341QPCM BOVIN opioid binding protein/cell adhesion molecule precursor (OBCAM) 
(opioid-binding cell adhesion molecule) (OPCML) [Bos taurus] 

(SEQ IDNO:83) 

3) gi|4505505ireflNP 002536.11 (NM_002545) opioid-binding cell adhesion molecule precursor; opiate 
binding-cell adhesion molecule [Homo sapiens] (SEQ ID NO:84) 

4) gi [1352640isp[P32736IOPCM RAT opioid binding protein/cell adhesion molecule precursor (OBCAM) 
(opioid-binding cell adhesion molecule) (OPCML) [Rattus norvegicus] (SEQ ID NO:85) 

5) gill 12102lpirHJC1238 opioid-binding protein (clone DUZ1) [Rattus norvegicus] (SEQ ID NO: 86) 

6) gil3298456ldbilB A A3 1 5 1 4. 11 (AB01 1810) CEPU- 1 [Gallus gallus] (SEQ ID NO:87) 



N0V5a 

gi I 129173 I 

gi |4505505| 

gij 1352640| 

gi|H2102| 

gi| 3298456| 



NOV 5 a 

gi | 129173 | 

gi | 4505505] 

gi|l352640| 

gi | 112102 | 

gi|3298456| 



NOV 5 a 



MGVCGSLFQPWK< 
MGVCGYLFLPWK< 
MGVCGYLFLPWKl 

MYHPAYWfVFSATT, 

MGVGGCLALPWPJ 




110 



120 
J 
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gi| 112102 | 
gij 3298456 | 



NOV 5 a 

gi| 129173) 

gij 4505505) 

gij 1352640) 

gij 112102 | 

gi|3298456| 



N0V5a 


OTVTH 


gi| 129173 | 


l EC E 


gi|4505505| 




gij 1352640) 


^SSAL 


gij 112102 | 




gi j 3298456 | 


[agsAS 



N0V5a 
gi | 129173 | 
gi j4505505| 
gij 1352640j 
gij 112102 | 
gij 3298456] 



NOV 5 a 

gi | 129173 | 

gij 4505505) 

gij 1352640 j 

gij 112102) 

gi|3298456| 




Tables 5M - 5R list the domain description from DOMAIN analysis results against 
N0V5a. This indicates that the N0V5a sequence has properties similar to those of other 
proteins known to contain these domains. 



Table 5M Domain Analysis of NOV5a 



gnl 1 Smart | smart 0 04 09 , IG, Immunoglobulin (SEQ ID NO: 88) 
Length = 86 residues, 100.0% aligned 

Score = 53.1 bits (126), Expect = 2e-08 



NOV5a 



00409 



NOV5a 



00409 



122 SSPVTVNEGGNVNLLCLAVGRPEPTVTWRQ LRDGFTSEGE ILEISDIQR 

in ii +i i i i i i inn + i+ i m ++ 

1 PPSVTVKEGESVTLSCEASGNPPPTVTWYKQGGKLLAESGRFSVSRSGGNSTLTISNVTP 

171 GQAGEYECVTHNGVNSAPDSRRVLVT 196 

+111 I II + I 

61 ED SGT YTCAATNS S GS AS SGT TL TVL 86 



170 



60 



Table 5N Domain Analysis of NOVSa 

SEQ ID NO: 89) 



gnl 1 Smart | smart00409 , IG, Immunoglobulin 
Length = 86 residues, 87.2% aligned 
Score = 49.3 bits (116), Expect = 3e-07 



NOV5a 214 GRTALLRCEAMAVPPADFQWYKDDRLLSSGTAEGLKVQTERTRSMLLFANVSARHYGNYT 273 
I + I Ml II III I + + I I I +M+ IN 
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00409 
NOVSa 
00409 



9 GESVTLSCEASGNPPPTVTWYKQGGKLLAES - GRFSVSRSGGNSTLTI SNVTPEDSGTYT 6 7 



274 CRAANRLGAS SASMRL 289 

I I I I++I + I 
68 CAATNSSGSASSGTTL 8 



Table SO Domain Analysis of NOVSa 

gnl 1 Smart | smart00409 , IG, Immunoglobulin {SEQ ID NO: 90) 
Length = 86 residues, 97.7% aligned 

Score = 43.9 bits (102), Expect = le-05 



NOVSa 
00409 
NOVSa 
00409 



2 4 NY TVCEGDNATLS CF I DEHVT - RVAWLNRSNI LYAGNDRWTSDPRVRLL I NTPEEFS I LI 8 2 

+ ii ii++ mi + i i + i i + i ++ + + + i 

3 SVTVKEGESVTLSCEASGNPPPTVTWYKQGGKLLAESGRFSVS RSGGNSTLTI 5 5 
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56 



TEVGLGDEGLYTCSFQTRHQPYTTQVYLIVH 113 

+ I II 111+ ++ I I 

SNVTP EDS GT YTCAATNS S G S AS S GTTLTVL 8 6 



Table 5P Domain Analysis of NOVSa 



gnl | Smart 1 smart00408 , IGc2 , Immunoglobulin C-2 Type (SEQ ID NO: 91) 
Length = 63 residues, 100.0% aligned 

Score = 51.6 bits (122), Expect = 7e-08 



s 



NOV5 a 128 NEGGNVNLLCLAVGRPEPTVTWR QLRDG - FTS EGE I LE I SD I QRGQAGE YECVTHN 182 

II +| I I I I II +11 I + + I I I ++ +1 I II I 

00408 1 LEGESVTLTCPASGDPVPNITWLKDGKPLPESRWASGSTLTIKNVSLEDSGLYTCVARN 60 

NOV5a 183 GVN 185 
I 

00408 61 SVG 63 



Table 5Q Domain Analysis of NOVSa 

gnl 1 Smart | smart00408 / IGc2 , Immunoglobulin C-2 Type (SEQ ID NO: 92) 
Length = 63 residues, 96.8% aligned 

Score = 50.8 bits (120), Expect = le-07 
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+ + I I III III 

- R WASGSTLTI KNVSLEDSGL YT 5 5 



NOVSa 214 GRTALLRCEAMAVPPADFQWYKDDRLLSSGTAEGLKVQTERTRSMLLFANVSARHYGNYT 273 

I + I I I I + I II + I 
00408 3 GESVTLTCPASGDPVPNI TWLKDGKPLPES 

NOVSa 274 CRAANRLG 281 

I I I +1 
00408 56 CVARNSVG 63 



Table 5R Domain Analysis of NOV5a 

gnl | Pf am|pfam00047 , ig, Immunoglobulin domain. Members of the 
immunoglobulin super family are found in hundreds of proteins of 
different functions. Examples include antibodies, the giant muscle 
kinase titin and receptor tyrosine kinases. Immunoglobulin -like 
domains may be involved in protein-protein and protein-1 igand 
interactions. The Pfam alignments do not include the first and last 
strand of the immunoglobulin- like domain. (SEQ ID NO: 93) 
Length = 68 residues, 100.0% aligned 

Score = 35.0 bits (79), Expect = 0.007 
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N0V5a 214 GRTALLRCEAMAVPP - ADFQWYKDDRLLS SGTAEGLKVQTERTRSM LLFANVSARH 268 

| + | | M | +| + + + +| + | + | + + | + 

00407 1 GESVTLTCSVSGYPPDPTVTWLRDGKEIELLGSSESRVSSGGRFSISSLSLTISSVTPED 60 

NOV5a 269 YGNYTCRA 276 
I Ml 

00407 61 SGTYTCW 68 

Opioid-binding cell adhesion molecule (OBCAM), a neuron-specific protein, consists 
of three immunoglobulin (Ig)-like domains anchored to the membrane through a 
glycosylphosphatidylinositol (GPI)-tail. OBCAM has been presumed to play a role as a cell 
adhesion/recognition molecule, but its function has not been fully elucidated and may also 
play a role in early neuronal development (Hachisuka et al., Developmental expression of 
opioid-binding cell adhesion molecule (OBCAM) in rat brain. J Brain Res Dev Brain Res 
122(2): 183-91, 2000). 

It has been previously reported that transfection of antisense OBCAM cDNA into 
NG 108-1 5 neuroblastoma x glioma hybrid cells, which contain delta-opioid receptors, results 
in greatly reduced opioid binding (Ann et al., J. Biol. Chem. 267, 7921-7926, 1992) and more 
recently it has been reported that these cells show altered coupling between opioid receptors 
and G-proteins (Govitrapong et al., Transfection of NG 108- 15 cells with antisense opioid- 
binding cell adhesion molecule cDNA alters opioid receptor-G-protein interaction. J Biol 
Chem 268(24): 18280-5, 1993). 

Despite the recent cloning of mu, delta and kappa opioid receptors, a role in opioid 
receptor function for OBCAM is supported by several lines of evidence, including inhibition 
of opioid binding by opioid binding cell adhesion molecule antibodies, down-regulation of 
opioid binding cell adhesion molecule by chronic opioid agonist treatment of cultured NG108- 
15 cells, and reduction of opioid binding in NG108-15 cells by transfection of opioid binding 
cell adhesion molecule antisense cDNA (Kalyuzhny et al., An opioid binding protein is 
specifically down-regulated by chronic morphine treatment in dorsal root and trigeminal 
ganglia. Neuroscience 66(4):943-9, 1995). 

The tissue distribution and brain localization of OBCAM was investigated in the adult 
rats. OBCAM was preferentially expressed in the central nervous system (CNS) and at a very 
low level in the spleen. Within the brain, OBCAM was distributed in almost all the gray 
matter, but little or no immunoreactive OBCAM was found in the white matter. 
Morphologically, the distribution pattern of OBCAM immunoreactivity was very similar to 
that of synaptophysin, suggesting a role in the synaptic machinery (Hachisuka et al., 
Localization of opioid-binding cell adhesion molecule (OBCAM) in adult rat brain. 
842(2):482-6, 1999). Another study investigated the expression of two immunoglobulin 
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superfamily (IgSF) proteins, Kilon and OBCAM. This study demonstrated the specific 
expression of Kilon and OBCAM in the hypothalamic magnocellular neurons, particularly in 
dendrites, suggesting that they confer on magnocellular neurons the ability to rearrange 
dendritic connectivity (Miyata et ah, Expression of the IgLON cell adhesion molecules Kilon 
and OBCAM in hypothalamic magnocellular neurons. 424(1 ):74-85, 2000). 

The above defined information for NOV5 suggests that this NOV5 protein may 
function as a member of a Opioid Binding Cell Adhesion Molecule-like protein family. 
Therefore, the NOV5 nucleic acids and proteins of the invention are useful in potential 
therapeutic applications implicated in various diseases and disorders described below and/or 
other pathologies. For example, the NOV5 compositions of the present invention will have 
efficacy for treatment of patients suffering from Von Hippel-Lindau (VHL) syndrome, 
Alzheimer's disease, stroke, tuberous sclerosis, hypercalcemia, Parkinson's disease, 
Huntington's disease, cerebral palsy, epilepsy, Lesch-Nyhan syndrome, multiple sclerosis, 
ataxia-telangiectasia, leukodystrophies, behavioral disorders, addiction, anxiety, pain, 
neurodegeneration. The NOV5 nucleic acid encoding Opioid Binding Cell Adhesion 
Molecule-like protein, and the Opioid Binding Cell Adhesion Molecule-like protein of the 
invention, or fragments thereof, may further be useful in diagnostic applications, wherein the 
presence or amount of the nucleic acid or the protein are to be assessed. 

NOV6 

NOV6 includes two novel triacylglycerol lipase-like proteins disclosed below. The 
disclosed proteins have been named NOV6a and NOV6b. 

NOV6a 

A disclosed NOV6a nucleic acid of 1377 nucleotides (also referred to as 
SCI 22982 104_A) encoding a novel triacylglycerol lipase-like protein is shown in Table 6A. 
An open reading frame was identified beginning with an ATG initiation codon at nucleotides 
91-93 and ending with a TAA codon at nucleotides 1243-1245. Putative untranslated regions 
upstream from the start codon and downstream from the termination codon are underlined in 
Table 6A, and the start and stop codons are in bold letters. 

Table 6A. NOV6a Nucleotide Sequence (SEQ ID NO:29) 

CAGTTTTATAAATGGTATTATTTGCTGCAATTTTAACTGTATAAACATCTCCCTTTTATATATAGGTCCCAAATGTGGTATC 
TTTTCACAA TGATGTATTTTATCCGAATTCTTGGAATTACTCATGGTGTCTTTCAAAATTATAGATCTGTGAAACCTGAAnr 
AGATATGAATATTAGCCAGATTATTTCCTACTGGGGCTACCCTGATGAAGAATATGATATTGTAACCGAAGATGGTTATATC 
CTTGGCCTTTATAGAATTCCTTATTGGAGGACAGACAATAATAAAAATCTAGGTAATTCAGCTCAGAGGGTTGTTGTATACT 
TGCAACATGGTTTGCTTACATCTGCCAGCAGCTGGATT^ 

TGGTTATGATGTGTGGATGGGAAATAGCAGAGGAAATACCTGGTCCAGGAAACACTTGTACCTAGAAACGAGTTCCAAAGAA 
TTCTGGGCTTTCAGGTACGCTCAAGGAGGCCTGCCTGCCTCTC^ 

TATATCATTATATCTTTCATTCCCAAGTACATAGCCAGGGAACCTTAGGTTTCATAACATTTTCTACTATATCAAAGATAGC 
TGAAAGAATCAAAATATTTTTTGCTTTAGCACCCTCATC 
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AAATGGAAGTCAATAGGCAACAAAGACTTCTTGCCTAAAACCTCATTTAAAAAATTCATTGGTTCAAAGCTGTGTCCACTAC 
AGATTTTTGATAAGATTTGCCTCAATATCTTGTTTATGATGTTTGGATATGACCCAAAAAACTTAAATATGAGTCGTTTGGA 
TGTGTATTTTTCACACAACCCAGCAGGAACATCTGTTCAAAATATGCTTCATTGGAGTCAGGCTTATGACTGGGGCAGTCCT 
GATCTGAACTTGGTTCATTATAATCAGACAACGTCTCCATTATACAACATGACAAACATGAATGTGGCAACTGCAATTTGGA 
ATGGTAAAAGTGACTTGTTGGCTGACCCTGAAGACGTTAACATTTTACATTCTGAAATCACAAACCACATTTATTATAAAAC 
TATTTCTTACTACAATCATATAGACTCTTTGTTTGGATTAGATGTCTATGATCAAGTTTACCATGAAATCATTGATATTATC 
CAAGACAATCTATAA AGAACCATGGCGCTGTGTGTTTAAAGATCTACATCATTCCTAATGAAATCCAATTCTTATTTTTTTT 
TACCTGTGTATGTTCTTTCATTTTTAAAACTAAATATGTAGTTTTTTCCTCTATATTCTCATTGA 

The NOV6a nucleic acid was identified on chromosome 10 and has 367 of 543 bases 
(67%) identical to a rabbit gastric lipase precursor coding sequence mRNA (gb:GENBANK- 
ID:A26689|acc:A26689.1) (E = 9.1e" 81 ). 

A disclosed NOV6a polypeptide (SEQ ID NO:30) encoded by SEQ ID NO:29 is 390 
amino acid residues and is presented using the one-letter code in Table 6B. Signal P, Psort 
and/or Hydropathy results predict that NOV6a contains a signal peptide and is likely to be 
localized in the microbody (peroxisome) with a certainty of 0.7480. The most likely cleavage 
site for a NOV6a peptide is between amino acids 19 and 20, at: THG- VF. 

Table 6B. Encoded NOV6a protein sequence (SEQ ID NO:30) 

M WYLFTMMY F I R I LG I THG V FQNYRS VKP E ADMN I S Q 1 1 S Y WG Y PDEE YD I VTEDG Y I LGL Y RIP YWRTDNNKNLGNS AQR 
VWYLQHGLLT S AS S W I S NL PNNSLG F I LADAGYD VWMGNS RGNTW S RKHLY LET S S KE FWA FRY AQGGL P AS VDC I LVKK 
RGEKNIYHYIFHSQVHSG^TLGFITFSTISKIAERIKIFFALAPSSSVKYTKSIILKLTYKWKSIGNKDFLPKTSFKKFIG 
S KLC PLQ I FD K I CLN I L FMM FG YDP KNLNMS RLD V Y F S HN P AGT S VQNMLHW S QA Y DWGS PDLNL VH YNQTT S P LYNMTNM 
NVATA I WNGKSDLLADPEDVN I LHS E I TNH I YYKT I SYYNH IDS LFGLDVYDQ VYHE 1 1 D 1 1 QDNL 

The NOV6a amino acid sequence has 218 of 396 amino acid residues (55%) identical 
to, and 288 of 396 amino acid residues (72%) similar to, a Homo sapiens 398 amino acid 
residue (triacylglycerol lipase, gastric precursor (ec 3.1.1.3) (gastric lipase) protein 
(ptnr:SWISSPROT-ACC:P07098) (E = 8.0* 114 ). 

NOV6a is expressed in at least the following tissues: Whole Organism , fetal lung. 
This information was derived by determining the tissue sources of the sequences that were 
included in the invention. SeqCalling sources: Whole Organism, PublicEST sources: fetal lung 
NbHL19W, testis NHT, and B-cell, pooled germ cell. In addition, NOV6a is predicted to be 
expressed in the following tissues because of the expression pattern of a closely related 
precursor of rabbit gastric lipase coding sequence homolog in species synthetic construct 
(gb:GENBANK-ID:A26689|acc:A26689.1): lung, testis, tumors . 

NOV6b 

A disclosed NOV6b nucleic acid of 1260 nucleotides (also referred to as CG58608-02) 
encoding a novel triacylglycerol lipase-like protein is shown in Table 6C. An open reading 
frame was identified beginning with an ATG initiation codon at nucleotides 31-33 and ending 
with a TAA codon at nucleotides 1234-1236. Putative untranslated regions upstream from the 
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start codon and downstream from the termination codon are underlined in Table 6C, and the 
start and stop codons are in bold letters. 



Table 6C. NOV6b Nucleotide Sequence (SEQ ID NO:31) 

ATTAAATTTCCTTTCCTAGGCAGATCCCAAA TGTGGCAGCTTTTAGCAGCAGCATGCTGGATGCTTCTTCTTGGATCTA 
TGTATGGTTATGACAAGAAAGGAAACAATGCAAACCCTGAAGCTAATATGAATATTAGCCAGATTATTTCCTACTGGGG 
CTACCCTGATGAAGAATATGATATTGTAACCGAAGATGGTTATATCCTTGGCCTTTATAGAATTCCTTATTGGAGGACA 
GACAATAATAAAAATCTAGGTAATTCAGCTCAGAGGGTTGTTGTATACTTGCAACATGGTTTGCTTACATCTGCCAGCA 
GCTGGATTTCCAATCTTCCCAACAATAGTCTGGGCTTCATTCTGGCAGATGCTGGTTATGATGTGTGGATGGGAAATAG 
CAGAGGAAATACCTGGTCCAGGAAACACTTGTACCTAGAAACGAGTTCC^ 

ATGGCAAAATATGACCTTCCAGCCTCTATTGATTTCACTGTGAAGCAAACCAGACAAGAGGAAATATTTTATGTAGGCC 
ATTCACAGGGTACTACTATTGGTTTCATAACATTTTCTACTATATCAAAGATAGCTGAAAGAATCAAAATATTTTTTGC 
TTTAGCACCAGTTTTTTCCAOVAAGTACTTAAAAAGTCCTTTAATTAGAATGACATACAAATGGAAGTCAATAGTCATG 
GCTTTTTCAGGCAACAAAGACTTCTTGCCTAAAACCTC^TTTAAAAAATTCATTGGTTCAAAGCTGTGTCCACTACAGA 
TTTTTGATAAGATTTGCCTCAATATCTTGTTTATGATGTTTGGATATGACCCAAAAAACTTAAATATGAGTCGTTTGGA 
TGTGT ATTT TTCACACAACCCAGCAGG AACAT CTGTT CAAAAT ATGCT TCATTGG AGTCAGCT TTT AAATTCTACTCAT 
TTGAAAGCTTATGACTGGGGCAGTCCTGATCTGAACTTGGTTCATTATAATCAGACAACGTCTCCATTATACAACATGA 
CAAACATGAATGTGGCAACTGCAATTTGGAATGGTAAAAGTGACTTGTTGGCTGACCCTGAAGACGTTAACATTTTACA 
TTCTGAAATCACAAACCACATTTATTATAAAACTATTTCTTACTACAATCATATAGACTCTTTGTTTGGATTAGATGTC 
TATGATCAAGTTTACCATGAAATCATTGATATTATCCAAGACAATCTATAAAGAACCATGGCGCTGTGTGTTTAA 



The NOV6b nucleic acid was identified on chromosome 1 and has 71 1 of 997 bases 
(71%) identical to a Homo sapiens gastric lipase mRNA (gb:GENBANK- 
ID:A01046|acc:A01046.1) (E = 1.3e 117 ) 

A disclosed NOV6b polypeptide (SEQ ID NO:32) encoded by SEQ ID NO:31 is 401 
amino acid residues and is presented using the one-letter code in Table 6D. Signal P, Psort 
and/or Hydropathy results predict that NOV6b contains a signal peptide and is likely to be 
localized in the lysosome (lumen) with a certainty of 0.5078. The most likely cleavage site for 
a NOV6b peptide is between amino acids 19 and 20, at: MYG-YD. 



Table 6D. Encoded NOV6b protein sequence (SEQ ID NO:32). 

MWQLLAAACWMLLLGSMYGYDKKGNNANPEANMNI SQI I SYWGYPDEEYDI VTEDGY ILGLYRI PYWRTDNNKNLGNSAQRWVY 
LQHGLLTSASSWISNLPNNSLGFILADAGYDWMGNSRGNTWSRKHLYLETSSKEFWAFSFDEMAKYDLPASIDFTVKQTRQEEI 
FYVGHSQGTTIGFITFSTISKIAERIKIFFALAPVFSTKYLKSPLIRMTYKWKSIVMAFSGNKDFLPKTSFKKFIGSKLCPLQIF 
DKICI^ILFMMFGYDPKNLNMSRLDVYFS 

I WNGKSDLLADPEDVN I LHSE I TNH I Y YKT I SYYNH I DSLFGLDVYDQVYHE I I D I I QDNL 

The NOV6b amino acid sequence has 224 of 400 amino acid residues (56%) identical 
to, and 298 of 400 amino acid residues (74%) similar to, a Homo sapiens 398 amino acid 
residue (triacylglycerol lipase, gastric precursor (EC 3.1.1.3) (gastric lipase) protein 
(ptnr:SWISSPROT-ACC:P07098) (E = 3.5e" 124 ). 

NOV6b is expressed in at least the following tissues: Mammalian Tissue. This 
information was derived by determining the tissue sources of the sequences that were included 
in the invention including but not limited to SeqCalling sources, Public EST sources, 
Literature sources, and/or RACE sources. 

Possible small nucleotide polymorphisms (SNPs) found for NOV6a are listed in Table 

6E. 



Table 6E: SNPs 
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Variant 


Neucleotide 
Position 


Base 
Change 


Amino 
Acid 
Position 


Base 
Change 


13375771 


629 


T>C 


186 


lie > Tyr 



NOV6a and NOV6b are very closely homologous as is shown in the amino acid 
alignment in Table 6F. 

Table 6F Amino Acid Alignment of NOV6a and NOV6b 



NOV6a 
NOV6b 



NOV6a 
NOV6b 



NOV6a 
NOV6b 



NOV6a 
NOV6b 



NOV 6 a 
NOV6b 



NOV6a 
NOV6b 



NOV6a 
NOV6b 



NOV6a 
NOV6b 




IVTEDGYILGLYRIPYWRTDNNKNLGNSAQRWVYLQHGLLTSASSWISN 
I VTEDGYILGLYRI PYWRTDNNKNLGNSAQRWVYL QHGLLTSASSWI SN 



110 120 130 
, , I I I I I - - 



140 150 



lpnnslgfiladagydvwmgnsrgntwsrkhlyletsskefwa: 
lpnnslgfiladagydvwmgnsrgntwsrkhlyletsskefwaf 



SIDE 



180 



190 200 




RIKIFFALAP 
RIKIFFALAP 



3NKDFLPKTS FKKF 
3NKDFLPKTS FKKF 



260 270 
|....|....|....|.. 



280 290 
. . I | | . - 



300 
••I 



I GS KLCPLQ I FDKI CLNI LFMMFGYDPKNLNMSRLDVYFSHNPAGTSVQN 
IGSKLCPLQI FDKICLNILFMMFGYDPKNLNMSRLDVYFSHNPAGTSVQN 



310 



320 330 340 
. . I I I I | ■ - 



350 



mt.hw.so^^^Jaydwgspdlnlvhynqttsplynmtnmnvataiwng 

MLHWS oSHBSSSBa Y DWG S PDLNLVHYNQTT S P LYNMTNMNVATA I WNG 



gLLNSTHLK 

360 370 380 390 400 
I I I I | .... | .... | .... 1 .... | 



KSDLLADPEDVNI LHSEITNHI YYKTI SYYNHIDSLFGLDVYDQVYHEI I 
KSDLLADPEDVNI LHSEI TNHI YYKT I S YYNHI DSLFGLDVYDQVYHE I I 



NOV6a 
NOV6b 



DIIQDNL 
DIIQDNL 



Homologies to any of the above NOV6 proteins will be shared by the other NOV6 
proteins insofar as they are homologous to each other as shown above. Any reference to 
NOV6 is assumed to refer to both of the NOV6 proteins in general, unless otherwise noted. 

NOV6a also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 6G. 
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Table 6G. BLAST results for NOV6a 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gx|4758676|ref |NP 0 
04181. 1| 


lipase, gastric 
[Homo sapiens] 


398 


218/405 
(53%) 


288/405 
(70%) 


le-117 


gi | 758064 |emb|CAA2 9 
414.1 | (X05997) 


gastric lipase 
precursor [Homo 
sapiens] 


392 


214/399 
(53%) 


284/399 
(70%) 


le-114 


gi | 3041702 | sp j PoUOj 
5|LIPG CANFA 


triacylglycerol 
lipase, gastric 

precursor 
(gastric lipase) 
{GL) [Canis 
f amiliaris] 


■3QO 


(53%) 


OR^ /409 
(70%) 


le-113 


gi | 7546565 |gdb|lHLG 
JA 


Chain A, Crystal 
Structure Of 
Human Gastric 
Lipase 


371 


/377 
(54%) 


274/377 
(72%) 


le-109 


gi | 8394193 | ref | NP 0 
59^7 . 1 \ 
(NM_017341) 


lingual lipase 
[Rattus 
norvegicus] 


395 


203/405 
(50%) 


290/405 
(71%) 


le-107 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 6H. 
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Table 6H Information for the ClustalW proteins 

1) NOV6a (SEQIDNO:30) 

2) p|4758676|refjNP 0041 81.11 (NM_004190) lipase, gastric [Homo sapiens] (SEQ ID NO:94) 

3) gj]75 8064jemblCA A294 1 4. 1 1 (X05997) gastric lipase precursor [Homo sapiens] (SEQ ID NO:95) 

4) gi|3Q417021sptP80035{L?PG CANFA triacylglycerol lipase, gastric precursor (gastric lipase) (GL) [Canis 
familiaris] (SEQ ID NO:96) 

5) gil7546565(pdb|lHLGlA Chain A, Crystal Structure Of Human Gastric Lipase (SEQ ID NO:97) 

6) gi|83941931ref]NP 059037.11 (NM_017341) lingual lipase [Rattus norvegicus] (SEQ ID NO:98) 



N0V6a 

gi|4758676| 
gi | 758064 | 
gi|3041702| 
gi|7546565| 
gi|8394193 j 



NOV6a 

gi|4758676| 
gij758064 | 
gij 3041702 j 
gi |7546565 j 
gi|8394193| 



NOV6a 

gi|4758676| 
gi|758064 1 
gij 3041702 | 
gij 7546565 j 
gij 8394193 j 




100 




110 



120 
. .1 



130 



14 0 



150 



LPNNSLAFILA DAG Y DVW LG N S RGNT w|r Sh Y Y S PDS VE F WAF S FDEMA 
LPNNS LAF I LADAGYDVWLGNSRGNTwBr |NLYYSPDSVE FWAFS FDEMA 1 

lpnnslafiladagydvwlgnsrgntw|r|nlyyspdsvefwafsfdema 
lpnnsi^fii^dagydvwlgnsrgntw|r|nlyyspdsvefwafsfdema : 
lpnnslaf^ladagydvwlgnsrgntw^r»|n^yyspdsvefwafsfdema 



160 170 180 190 200 

Novea iGGjg ^sjjgcBivlSKRGp N i YHYlPlsQvfffiSfl - pi33fr EEfl I s kIH 

gi 1 4758676) "" " * ' 
gi|758064 | 
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N0V6a 

gi|4758676 | 
gi | 758064 [ 
gij 3041702 | 
gi (7546565 j 
gi|8394193| 



NOV6a 

gi|4758676| 
gi|758064| 
gi|3041702 | 
gi|7546565| 
gi|8394193| 



NOV6a 



y ± j H I DO O / O j 

gij 758064 | 
gi | 3041702 | 
gij 7546565 | 
gi|8394193| 



NOV6a 

gi|4758676 | 
gi | 758064 | 
gi|3041702 | 
gij 7546565 j 
gij 8394193 j 





N0V6a 

gi|4758676 | 
gij 758064 | 
gi|3041702 | 
gij 7546565 | 
gij 8394193 j 

The hydrolysis of triglycerides under influence of lipoprotein lipase is among the first 
recognised and well defined processes in postprandial lipid metabolism. More recently, also 
hepatic lipase has been implicated in the clearing of postprandial lipoproteins. Lipoprotein 
lipase as well as hepatic lipase are also involved in the metabolism of several other 
lipoproteins. However, their capacity is limited. This may lead to interaction of different 
metabolic processes and competition for the available lipase by different lipoproteins. Indeed, 
it is generally accepted that the exaggerated postprandial response in subjects with 
hypertriglyceridemia is at least partially due to competition between endogenous (VLDL) and 
exogenous (chylomicrons) lipoproteins. Similar mechanisms may also take place in the liver 
where hepatic lipase plays a role in the metabolism of several lipoproteins (Jansen et al., Role 
of lipoprotein lipases in postprandial lipid metabolism. Atherosclerosis 141 Suppl l:S31-4, 
1998). 
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Hepatic lipase (HL) is an enzyme that is made primarily by hepatocytes (and also 
found in adrenal gland and ovary) and hydrolyzes phospholipids and triglycerides of plasma 
lipoproteins. It is secreted and bound to the hepatocyte surface and readily released by heparin. 
It is a member of the lipase superfamily and is homologous to lipoprotein lipase and pancreatic 
lipase. The enzyme can be divided into an NH2 -terminal domain containing the catalytic site 
joined by a short spanning region to a smaller COOH-terminal domain. The NH2-terminal 
portion contains an active site serine in a pentapeptide consensus sequence, Gly-Xaa-Ser-Xaa- 
Gly, as part of a classic Ser-Asp-His catalytic triad, and a putative hinged loop structure 
covering the active site. The COOH-terminal domain contains a putative lipoprotein-binding 
site. The heparin-binding sites may be distributed throughout the molecule, with the 
characteristic elution pattern from heparin-sepharose determined by the COOH-terminal 
domain. Of the three N-linked glycosylation sites. Asn-56 is required for efficient secretion 
and enzymatic activity. HL is hypothesized to directly couple HDL lipid metabolism to 
tissue/cellular lipid metabolism. The potential significance of the HL pathway is that it 
provides the hepatocyte with a mechanism for the uptake of a subset of phospholipids enriched 
in unsaturated fatty acids and may allow the uptake of cholesteryl ester, free cholesterol, and 
phospholipid without catabolism of HDL apolipoproteins. HL can hydrolyze triglyceride and 
phospholipid in all lipoproteins, but is predominant in the conversion of intermediate density 
lipoproteins to LDL and the conversion of post-prandial triglyceride-rich HDL into the 
postabsorptive triglyceride-poor HDL. HL plays a secondary role in the clearance of 
chylomicron remnants by the liver. A rare family with HL deficiency has been described. 
Affected patients are compound heterozygotes for a mutation of Ser267 to Phe that results in 
an inactive enzyme and a mutation of Thr383 to Met that results in impaired secretion and 
reduced specific activity. Human HL deficiency in the context of a second factor causing 
hyperlipidemia is strongly associated with premature coronary artery disease (Connelly and 
Hegele, Hepatic lipase deficiency. Crit Rev Clin Lab Sci 35(6):547-72, 1998). 

The above defined information for NOV6 suggests that NOV6 may function as a 
member of a triacylglycerol lipase family. Therefore, the NOV6 nucleic acids and proteins of 
the invention are useful in potential therapeutic applications implicated in various diseases and 
disorders described below and/or other pathologies. For example, the NOV6 compositions of 
the present invention will have efficacy for treatment of patients suffering from 
Adrenoleukodystrophy , Congenital Adrenal Hyperplasia, Diabetes,Von Hippel-Lindau (VHL) 
syndrome , Pancreatitis, Obesity ,Endometriosis, Xerostomia, Scleroderma, Hypercalcemia, 
Ulcers Von Hippel-Lindau (VHL) syndrome, Cirrhosis, Transplantation, Inflammatory bowel 
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disease, Diverticular disease, Hirschsprung's disease , Crohn's Disease, Appendicitis, 
Hypercalcemia, Arthritis, Ankylosing spondylitis, Arthritis, Tendinitis on Hippel-Lindau 
(VHL) syndrome , Alzheimer's disease, Stroke, Tuberous sclerosis, hypercalcemia, 
Parkinson's disease, Huntington's disease, Endocrine dysfunctions, Diabetes, Growth and 
reproductive disorders, Multiple sclerosis, Leukodystrophies, Pain, Myasthenia gravis, 
Autoimmune disease, Asthma, Emphysema, Scleroderma, allergy, ARDS, Psoriasis, Actinic 
keratosis ,Tuberous sclerosis, Acne, Hair growth, allopecia, pigmentation disorders, endocrine 
disorders Diabetes, Renal artery stenosis, Interstitial nephritis, Glomerulonephritis, Polycystic ' 
kidney disease, erythematosus, Renal tubular acidosis, IgA nephropathy, Hypercalcemia, 
Lesch-Nyhan syndrome. The NOV6 nucleic acid encoding triacylglycerol lipase-like protein, 
and the triacylglycerol lipase-like protein of the invention, or fragments thereof, may further 
be useful in diagnostic applications, wherein the presence or amount of the nucleic acid or the 
protein are to be assessed. 

NOV7 

NOV7 includes two novel IGE receptor beta subunit-like proteins disclosed below. 
The disclosed proteins have been named NOV7a and NOV7b. 

NOV7a 

A disclosed NOV7a nucleic acid of 691 nucleotides (also referred to SC126624027_A) 
encoding a novel IGE receptor beta subunit-like protein is shown in Table 7A. An open 
reading frame was identified beginning with an ATG initiation codon at nucleotides 52-54 and 
ending with a TGA codon at nucleotides 652-654. Putative untranslated regions are found 
upstream from the initiation codon and downstream from the termination codon in Table 7A, 
and the start and stop codons are in bold letters. 

Table 7A. NOV7a Nucleotide Sequence (SEQ ID NO:33) 

" ^CTGAAGTACCAACTAAGTCATCTCCTTTCAAATTATCACCGACACCATCA TGGATTCAAGCACCGCACACAGTCCGGT 
GTTTCTGGTATTTCCTCCAGAAATCACTGCTTCAGAATATGAGTCCACAGAACTTTCAGCCAC 

GCCCCTTGCAAAAATTATTTGCTAGAAAAATGAAAATCTTAGGGACTATCCAGATCCTGTTTGGAATTATGACCTTTTCT 
TTTGGAGTTATCTTCCTTTTCACTTTGTTAAAACCATATCCAAGGTTTCCCTTTATATTTCTTTCAGGATATCCATTCTG 
GGGCTCTGTTTTGTTCATTAATTCTGGAGCCTTCCTAATTGCAGTGAAAAGAAAAACCACAGAAACTCTGATAATATTGA 
GCCGAATAATGAATTTTCTTAGTGCCCTGGGAGCAATAGCTGGAATCATTCTCCTCACATTTGGTTTCATCCTAGATCAA 
AACTACATTTGTGGTTATTCTC^COU^TAGTCAGTGTAAGGCTGTTACTGTCCTGTTCTTGGGAATTTTGATTACATT 
GATGACTTTCAGCATTATTGAATTATTCATTTCTCTGCCTTTCTCAATTTTGGGGTGCGACTCAGAGGATTGTGATTGTG 
AACAATGTTGTTGACTAGCACTGTGAGAATAAAGATGTGTTAAAATAAAAA 

The disclosed NOV7a nucleic acid sequence, localized to chromosome 15, has 325 of 
560 bases (58%) identical to a Mas musculus mast cell high affinity IgE receptor (Fc-epsilon- 
RI) beta subunit mRNA (gb:GENBANK-ID:MUSFCERB|acc:J05019.1) (E = 2.2e"° 5 ). 



88 



A disclosed NOV7a polypeptide (SEQ ID NO:34) encoded by SEQ ID NO:33 is 200 
amino acid residues and is presented using the one-letter amino acid code in Table 7B. Signal 
P, Psort and/or Hydropathy results predict that NOV7a contains a signal peptide and is likely 
to be localized in the plasma membrane with a certainty of 0.6000. The most likely cleavage 
site for a NOV7a peptide is between amino acids 20 and 21, at: ITA-SE. 



Table 7B. Encoded NOV7a protein sequence (SEQ ID NO:34). 

MDSSTAHSPVFLVFPPEITASEYESTELSATTFSTQSPLQKLFARKMKILGTIQILFGIMTFSFGVI FLFTLLKPYPRFP 
FI FLSGYPFWGSVLFINSGAFLIAVKRKTTETLI ILSRIMNFLSALGAIAGI ILLTFGFILDQNYICGYSHQNSQCKAVT 
VLFLGILITLMTFSI IELFI SLPFSILGCHSEDCDCEQCC 

The NOV7a amino acid sequence has 52 of 184 amino acid residues (28%) identical 
to, and 88 of 184 amino acid residues (47%) similar to the Homo Sapiens 214 amino acid 
residue IGE receptor beta submit protein (ptnr:REMTREMBT -ACC:A AA6231 9) (E = 2.9e" 

13 )- 

NOV7a is expressed in at least the following tissues: Testis Whole Organism Male 
Reproductive System; SeqCalling_celltypes: testis liver spleen parathyroidtumor. This 
information was derived by determining the tissue sources of the sequences that were included 
in the invention. SeqCalling sources: Testis Whole Organism Male Reproductive System, 
PublicEST sources: testis liver spleen parathyroid tumor. In addition, NOV7a is predicted to 
be expressed in the following tissues because of the expression pattern of a closely related Mus 
musculus mast cell high affinity IgE receptor (Fc-epsilon-RI) beta subunit homolog mRNA 
(GENBANK-ID: gb : GENB ANK-ID : MU SFCERB |acc:J05019.1):Whole Organism Male 
Reproductive System. 

NOV7b 

A disclosed NOVTb nucleic acid of 500 nucleotides (also referred to CG5 5760-02) 
encoding a novel IGE receptor beta subunit-like protein is shown in Table 7C. An open 
reading frame was identified beginning with an ATG initiation codon at nucleotides 26-28 and 
ending with a TGA codon at nucleotides 473-475. Putative untranslated regions are found 
upstream from the initiation codon and downstream from the termination codon in Table 7C, 
and the start and stop codons are in bold letters. 

Table 7C. NOV7b Nucleotide Sequence (SEQ ID NO:35) 

^TTC^UU^TTATCACCGACACCATCA TGGATTC^GCACCGCACACAGTCCGGTGTTTCTGGTATTTCCTCCAGAAATC^ 
CTGCTTCAGAATATGAGTCCAC^GAACTTTCAGCCACGACCTTTTCAACTCAAAGCCCCTTGCAAAAATTATTTGCTAGA 
AAAATGAAAATCTTAGGGACTATCCAGATCCTGTTTGGAATTATGACCTTTTCTTTTGGAGTTATCTTCCTTTTCACCTT 
GTTAAAACCATATCCAAGGTTTCCCTTTATATTTCTTTCAGGATATCCATTCTGGGGCTCTGTTTTGTTCATTAATTCTG 
GAGCCTTCCTAATTGCAGTGAAAAGAAAAACCACAGAAACTCTGGGAATTTTGATTACATTGATGACTTTCAGCATTATT 
GAATTATTCATTTCTCTGTCTTTCTCAATTTTGGGGTGC^ 

ACTGTGAGAATAAAGATGTG 
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The disclosed NOV7b nucleic acid sequence, localized to chromosome 15, has 167 of 
269 bases (62%) identical to a Mus musculus mast cell high affinity IgE receptor (Fc-epsilon- 
RI) beta subunit mRNA (gb:GENBANK-ID:MUSFCERB|acc:J05019.1) (E = 0.0023). 

A disclosed NOV7b polypeptide (SEQ ID NO:36) encoded by SEQ ID NO:35 is 149 
amino acid residues and is presented using the one-letter amino acid code in Table 7D. Signal 
P, Psort and/or Hydropathy results predict that NOV7b contains a signal peptide and is likely 
to be localized in the plasma membrane with a certainty of 0.6000. The most likely cleavage 
site for a NOV7b peptide is between amino acids 20 and 21, at: ITA-SE. 

Table 7D. Encoded NOV7b protein sequence (SEQ ID NO:36). 

MDSSTAHSPVFLVFPPEITASEYESTELSATTFSTQSPLQKLFARKMKILGTIQILFGIMTFSFGVI FLFTLLKPYPRFP 
FI FLSGYPFWGSVLFINSGAFLIAVKRKTTETLGILiITLiMTFSI IELFISLSFSILGCHSEDCDCEQCC 

The NOV7b amino acid sequence has 1 17 of 122 amino acid residues (95%) identical 
to, and 1 18 of 122 amino acid residues (96%) similar to the Homo Sapiens 200 amino acid 
residue MS4A5 protein (ptnr:TREMBLNEW-ACC:BAB18739) (E = 5.7e -57 ). 

NOV7b is expressed in at least the following tissues: testis. This information was 
derived by determining the tissue sources of the sequences that were included in the invention 
including but not limited to SeqCalling sources, Public EST sources, Literature sources, and/or 
RACE sources. 

Possible small nucleotide polymorphisms (SNPs) found for NOV7a are listed in Table 

7E. 



Table 7E: SNPs 


Variant 


Neucleotide 


Base 


Amino 


Base 




Position 


Change 


Acid 


Change 








Position 




13374029 


162 


OT 


N/A 


Silent 


13374028 


468 


C>T 


N/A 


Silent 



NOV7a and NOV7b are very closely homologous as is shown in the amino acid 
alignment in Table 7F. 

Table 7F Amino Acid Alignment of NOV7a and NOV7b 

10 20 30 40 50 
I 1 I -I - ;; ; I > I | ... | ... 1 | 

N0V7b BBHSHiEfSBwBaaa aiTO 

60 70 80 90 100 

. ... I .... I .... I . . . J . . . . I . . . . I . . . . I . . ■ ■ I . . . ■ I .... I 

Nov?b mtt^KSSISS^S^BRKSSK^StSSSSSIS^ STS^^SKS^^^ 

110 120 130 140 150 

....|....|....|....|....|....|....|....|....|....| 

90 



N0V7a 
N0V7b 



I I LSR I MNFLSALGA I AG I I LLTFGF I LDQNY I CGYS 



N0V7a 
N0V7b 



160 

....|....|... 
HQNSQCKAVTVLF 



170 



180 



190 



200 



I 



LGILITLMTFSI IELFISL 5 FSILGCHSEDCDCEQCC 
LG I LI TLMTFS 1 1 ELFI SL g FS I LGCHSEDCDCEQCC 



Homologies to any of the above NO V7 proteins will be shared by the other NO V7 
proteins insofar as they are homologous to each other as shown above. Any reference to 
NOV7 is assumed to refer to both of the NOV7 proteins in general, unless otherwise noted. 

NOV7a also has homology to the amino acid sequence shown in the BLASTP data 
listed in Table 7G. 



Table 7G. BLAST results for NOV7a 



Gene Index/ 
Identifier 



Protein/ Organism 



Length 
(aa) 



Identity 
(%) 



Positives 
(%) 



Expect 



gi | 136474U8 j ret |XP u 
15S41.ll (XM_015541) 



nypothetical 
protein XP_015541 
[Homo sapiens] 



200 



(100%) 



20U/2U0 
(100%) 



je-y2 



gil 129652051 re£|NP 0 
76434. I) (NM 023945) 



testis -expressed 
t r ansmembr ane - 4 
protein [Homo 
sapiens] 



200 



199/200 
(99%) 



199/200 
(99%) 



4e-92 



gi[l6184634|ref |XP 0 
43510.21 (XM 043510) 



hypothetical 
protein XP_043510 
[Homo sapiens] 



239 



47/152 
(30%) 



77/152 
(49%) 



9e-13 



gil 14517598 | dbj | BAB 6 
1018. 1[ (AB022821) 



similar to Fc 
epsilon receptor 
beta subunit 
[Homo sapiens] 



239 



47/152 
(30%) 



77/152 
(49%) 



le-12 



gi | 16184624 Iref | XP 0 
15539.3 1 (XM_015539) 



hypothetical 
protein XP_015539 
[Homo sapiens] 



220 



47/152 
(30%) 



77/152 
(49%) 



le-12 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 7H. 

Table 7H. Information for the ClustalW proteins 

1) NOV7a (SEQ ID NO:34) 

2) gijl3647408|reflXP 01554] .11 (XM_015541) hypothetical protein XPJH5541 [Homo sapiens] (SEQ ID 
NO:99) 

3) gil 12965 205 [re fjNP 076434.1! (NM_023945) testis-expressed transmembrane-4 protein [Homo sapiens] 
(SEQ ID NO: 100) 

4) gi|161846341ref|XP 043510.21 (XM_043510) hypothetical protein XP_043510 [Homo sapiens] (SEQ ID 
NO:101) 

5) gj] 145 1 7598[dbilBAB6 1018.11 (AB022821) similar to Fc epsilon receptor beta subunit [Homo sapiens] (SEQ 
ID NO: 102) 

6) gill61846241ref|XP 015539.31 (XM_015539) hypothetical protein XPJH5539 [Homo sapiens] (SEQ ID 
NO: 103) 




NOV7a 

gi| 13647408| 
gi | 12965205 j 

gi j 16184634 j MHQTYSRHCRPEESTFS. 
gi | 14517598 | MHQTYSRHCRPEESTFS. 



iG PGVPQLGNMA V I ¥ 
lGPGVPQLGNMAVI*- 
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gi|l6184624| M^MQGgEQAM^AGPGVPQLGNMAV I HgHL 



100 



N0V7a 

gi | 13647408 | 
gi j 12965205) 
gij 16184634 j 
gij 14517598) 
gi)l6184624| 



N0V7a 

gi | 13647408 | 
gi | 12965205) 
gi j 16184634 j 
gi 1 14517598 j 
gi) 16184624 j 



N0V7a 

gi | 13647408 | 
gi|l2965205| 
gij 16184634 j 
gij 14517598 j 
gij 16184624 j 



N0V7a 

gi | 13647408) 
gi | 12965205 j 
gij 16184634 j 
gijl4517598j 
gijl6184624j 




150 



160 



170 



180 



190 



200 



I I • • • • 

3FILD--Q&YI- 
3FILD--QHYI 
3FILD--QKYI 

slafysfh|py| 

S liAFYSFHHPY] 
SLAFYSFHffp 





230 



PGGWLI LPSHSHMAETASPTPLNEV 
PGGWLI LPSHSHMAETAS PTPLNE V 
PGGWLI LPSHSHMAETASPTPLNEV 



The IgE receptor plays a central role in allergic disease, coupling allergen and mast cell 
to initiate the inflammatory and immediate hypersensitivity responses that are characteristic of 
disorders such as hay fever and asthma. The allergic response occurs when 2 or more high- 
affinity IgE receptors are crosslinked via IgE molecules that in turn are bound to an allergen 
(antigen) molecule. A perturbation occurs that brings about the release of histamine and 
proteases from the granules in the cytoplasm of the mast cell and leads to the synthesis of 
prostaglandins and leukotrienes-potent effectors of the hypersensitivity response. The IgE 
receptor consists of 3 subunits: alpha, beta (147138), and gamma (147139); only the alpha 
subunit is glycosylated. Shimizu et al. (1988) cloned and sequenced cDNAs for the rat and 
human alpha subunits of high-affinity IgE receptor. Both encode an NH2-terminal signal 
peptide, 2 immunoglobulin-like extracellular domains (encoded by discrete exons), a 
hydrophobic transmembrane region, and a positively charged cytoplasmic tail. The human and 
rat alpha subunits share similarities with each other and with the immunoglobulin gene family, 
suggesting origin from a common ancestral gene, and share structural homology with their 
ligands. Liu et al. (1988) used a synthetic oligonucleotide homologous to the amino-terminal 
sequence of the alpha subunit to screen a cDNA library from a rat basophilic leukemia cell 
line. Nucleotide sequencing demonstrated 4 distinct varieties of cloned cDNAs, differing at 
the 5-prime ends and within the region encoding the second extracellular domain, suggesting 
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the existence of at least 4 distinct protein products of the gene. By study of somatic cell hybrid 
DNA and in situ hybridization, Tepler et al. (1989) assigned the alpha chain of the Fc IgE 
receptor to human Iq21-q23. Seldin (1989) assigned the homologous mouse gene to 
chromosome 1. By in situ hybridization, Le Coniat et al. (1990) assigned genes for both the 
alpha and the gamma subunits to lq23. Garman et al. (1998) determined the x-ray crystal 
structure of the antibody-binding domains of the human IgE receptor alpha subunit at 2.4- 
angstrom resolution. The structure revealed a highly bent arrangement of immunoglobulin 
domains that form an extended convex surface of interaction with IgE. A prominent loop that 
confers specificity for IgE molecules extends from the receptor surface near an unusual 
arrangement of 4 exposed tryptophans. The crystal structure of the IgE receptor provides a 
foundation for the development of new therapeutic approaches to allergy treatment. Garman et 
al. (2000) solved the crystal structure of the human IgE-Fc-FCERl A complex to 3.5-angstrom 
resolution. The crystal structure revealed that 1 receptor binds 1 dimeric IgE-Fc molecule 
asymmetrically to interactions at 2 sites, each involving 1 C-epsilon-3 domain of the IgE-Fc. 
The interaction of 1 receptor with the IgE-Fc blocks the binding of a second receptor, and 
features of this interaction are conserved in other members of the Fc receptor family. (Garman 
et al., Crystal structure of the human high-affinity IgE receptor. Cell 95: 951-961, 1998; 
Garman et al., Structure of the Fc fragment of human IgE bound to its high-affinity receptor 
Fc-epsilon-RI-alpha. Nature 406: 259-266, 2000; Le Coniat et al., The human genes for the 
alpha and gamma subunits of the mast cell receptor for immunoglobulin E are located on 
human chromosome band lq23. Immunogenetics 32: 183-186, 1990; Liu et al., cDNA 
heterogeneity suggests structural variants related to the high-affinity IgE receptor. Proc. Nat. 
Acad. Sci. 85: 5639-5643, 1988; Shimizu et al., Human and rat mast cell high-affinity 
immunoglobulin E receptors: characterization of putative alpha-chain gene products. Proc. 
Nat. Acad. Sci. 85: 1907-191 1, 1988; Tepler et al., The gene for the human mast cell high- 
affinity IgE receptor alpha chain: chromosomal localization to Iq21-q23 and RFLP analysis. 
Am. J. Hum. Genet. 45: 761-765, 1989). 

The above defined information for NOV7 suggests that this NOV7 protein may 
function as a member of a IGE receptor beta subunit protein family. Therefore, the NOV7 
nucleic acids and proteins of the invention are useful in potential therapeutic applications 
implicated in various diseases and disorders described below and/or other pathologies. For 
example, the NOV7 compositions of the present invention will have efficacy for treatment of 
patients suffering from inflammatory disorders such as osteo- and rheumatoid-arthritis, 
inflammatory bowel disease, Crohn's disease; immunological disorders, AIDS; cancers 
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including but not limited to lung cancer, colon cancer, leukemia or pancreatic cancer.; blood 
disorders; asthma; psoriasis; inflammatory skin disordersvascular disorders, hypertension, 
skin disorders, renal disorders including Alport syndrome, immunological disorders, 
inflammation including irritable bowel disease, and tissue injury, cancers, fibrosis disorders, 
bone diseases, Ehlers-Danlos syndrome type VI, VII, type IV, S-linked cutis laxa and Ehlers- 
Danlos syndrome type V, osteogenesis imperfecta.Immuno therapy of inflammatory and 
infectious diseases such as AIDS, cancer therapy, treatment of Neurologic diseases, Brain 
and/or autoimmune disorders like encephalomyelitis, neurodegenerative disorders, 
Alzheimer's Disease, Parkinson's Disorder, immune disorders, and hematopoietic disorders, 
endocrine diseases, muscle disorders, wound repair, bacterial, fungal, protozoal and viral 
infections (particularly infections caused by HIV-1 or HIV-2), pain, cancer (including but not 
limited to Neoplasm; adenocarcinoma; lymphoma; prostate cancer; uterus cancer), anorexia, 
bulimia, asthma, acute heart failure, hypotension, hypertension, urinary retention, 
osteoporosis, Crohn's disease; multiple sclerosis; and Treatment of Albright Hereditary 
Osteodystrophy, angina pectoris, myocardial infarction, ulcers, asthma, allergies, benign 
prostatic hypertrophy, and psychotic and neurological disorders, including anxiety, 
schizophrenia, manic depression, delirium, dementia, severe mental retardation and 
dyskinesias, such as Huntington's disease or Gilles de la Tourette syndrome. The NOV7 
nucleic acid encoding IGE receptor beta subunit-like protein, and the IGE receptor beta 
subunit-like protein of the invention, or fragments thereof, may further be useful in diagnostic 
applications, wherein the presence or amount of the nucleic acid or the protein are to be 
assessed. 

NOV8 

A disclosed NOV8 nucleic acid of 1386 nucleotides (also referred to SC138745558_A) 
encoding a novel Muncl8-like protein is shown in Table 8 A. An open reading frame was 
identified beginning with an ATG initiation codon at nucleotides 36-38 and ending with a 
TGA codon at nucleotides 1350-1352. Putitive untranslated regions upstream from the 
initiation codon and downstream from the termination codon are underlined in Table 8A, and 
the start and stop codons are in bold letters. 

Table 8A. NOV8 Nucleotide Sequence (SEQ ID NO:37) 

" CACTCTGGCCGTGGCCGACGTTGCTCCTCCGAAGCA TGGCGCCGGCGGGAGTTGTAACCCGGGCTGTCCGGAGCGGGGAG 
CTGCCCCTCACAAGCATGGCGTCAGCTGAAAATGAAG CCTGTGCTGTG CGG AGCGT CGCCTGCC CCTCACAAGCATGGCG 
TCTGCAGAAGGTGCTGTGCGGCCGCTGCGGGGCGGCCAGCTGCCCTTC^CAAACATGGCGGCCGAGGGGTGCGGGGAGTG 
GCGGGGTAAGGATGGGAAGCCGAGCAGACGGCCCCAGAACAAGCGGTCATGTGACTGGGAAGATGGCraTCTTTCCTTGG 
CACTCCAGGAATAGGAACTACAAAGCTGAATTTG CAT CATC 

CCCTCTGAAACCC^TAACTGTCACAGAGTCAAAGACAAAGAAAGTGAACCGGAAAGGAAGCACTTCTTCCACGTCCTCCT 
CCTCCTCCAGCTCCGTGGTGGACCCGCTGAGCAGCGTCCTCGATGGGACTGACCCCCTCTCCATGTTTGCAGCCACTGCT 

94 



GACCCCGCAGCCTTGGCAGCTGCCATGGACAGCTCCAGAAGGAAACGTGATAGAGATGATAACTCCGTTGTAGGATCGGA 
TTTTGAGCCTTGGACCAACAAACGGGGAGAAATCCTTGCCCGGTACACCACTACCGAAAAGCTGTCTATTAATCTGTTTA 
TGGGATCTGAAAAAGGCAAAGCTGGGACTGCCACATTGGCAATGTCAGAGAAGGTGCGGACCCGGCTGGAGGAGCTGGAT 
GACTTTGAGGAGGGTTCCCAAAAGGAGCTGTTGAACTTGACTCAGCAGGATTACGTGAACCGCATAGAGGAGCTCAACCA 
ATCGCTGAAGGATGCCTGGGCCTCAGACCAGAAAGTGAAGGCTCTAAAAATAGTCATCCAGTGTTCAAAGCTTCTTTCAG 
ACACCAGTGTTATTCAGTTCTACCCAAGCAAATTTGTCCTTATCACCGACATACTTGATACATTTGGAAAGCTCGTGTAC 
GAGCGCATCTTTTCCATGTGTGTGGATAGCCGCAGCGTCTTACCAGATCACTTTTCTCCAGAGAATGCAAATGACACGGC 
CAAGGAAACATGCCTAAATTGGTTTTTCAAGATTGCCTCCATCAGGGAACTCATTCCAAGATTTTACGTGGAGGCATCCA 
TCCTGAAATGTAACAAATTCCTCTCCAAAACGGGAATTTCAGAGTGCCTGCCCCGGTTGACATGCATGATCAGAGGGATC 
GGAGACCCACTAGTGTCGGTGTATGCCCGTGCCTACCTGTGCCGGGTAGGCCATGCGAGTCACTGCCCTTGA CGGCACGG 
CTGCCACCCGTCTCCTTGAATGTTCC 



The disclosed N0V8 nucleic acid sequence is localized to chromosome 16. 

A disclosed NOV8 polypeptide (SEQ ID NO:38) encoded by SEQ ID NO:37 is 438 
amino acid residues and is presented using the one-letter amino acid code in Table 8B. Signal 
P, Psort and/or Hydropathy results predict that NOV8 does not contain a signal peptide and is 
likely to be localized to the mitochondrial matrix space with a certainty of 0.4363. 



Table 8B. Encoded NOV8 protein sequence (SEQ ID NO:38). 



HAPAGWTRAVRSGELPLTSMASAENEACAVRSVACPSQAWRLQKVLCGRCGAASCPSQTWRPRGAGSGGVRM 
RTSGHVTGKMAVFPWHSRNRNYKAEFAS CRLEAVPLE FGDYHPLKP I TVTES KTKKVNRKGSTS STS S S S S SS WDPLS S 
VLDGTDPLSMFAATADPAALAAAMDSSRRKRDRDDNSVVGSDFEPWTNKRGE I LARYTTTEKLS I NLFMGSEKGKAGTAT 
IxAMSEKVRTRLEELDDFEEGSQKELLNLTQQDYWRIEELNQSLKDAWASDQKVKALKIVIQCSKLLSDTSVIQFYPSKF 
VLITD I LDTFGKLVYERI FSMCVDSRSVLPDHFS PENANDTAKETCLNW FFK I AS I REL I PRFYVEAS I LKCNKFLSKTG 
ISECLPRLTCM I RG I GDPLVSVYARAYLCRVGHASHCP 



The NOV8 amino acid sequence has 204 of 204 amino acid residues (100%) identical 
to, and 204 of 204 amino acid residues (100%) similar to, a Homo sapiens 824 amino acid 
residue FLJ21040 FIS, CLONE CAE10642 protein (ptnr:TREMBLNEW-ACC:BAB14965)(E 
= 1.9e 105 ). 

NOV8a is expressed in at least the following tissues: Adrenal Gland/Suprarenal gland, 
Amygdala, Cervix, Pituitary Gland, Thymus, Tonsils, Whole Organism, SeqCalling celltypes: 
liver, spleen, testis, tumor. This information was derived by determining the tissue sources of 
the sequences that were included in the invention. SeqCalling sources: Adrenal 
Gland/Suprarenal gland, Amygdala, Cervix, Pituitary Gland, Thymus, Tonsils, Whole 
Organism; PublicEST sources: liver, spleen, testis, tumor. 

The disclosed NOV8 polypeptide has homology to the amino acid sequences shown in 



the BLASTP data listed in Table 8C. 



Table 8C. BLAST results for NOV8 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi| 12858347] dbj | BAB 


putative [Mus 
musculus] 


434 


317/343 
(92%) 


324/343 
(94%) 


le-178 


31285. 1| (AK018573) 


gi[l4777378|ref jXP 


hypothetical 
protein XP_040052 
[Homo sapiens] 


824 


204/204 
(100%) 


204/204 
(100%) 


le-120 


040052. 1| 
(XM_040052) 


gi| 12847855 | dbj | BAB 


putative [Mus 
musculus] 


241 


213/244 
(87%) 


222/244 
(90%) 


le-108 


27735. 1| (AK011615) 
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gi | 15292597 | gb | AAK9 
3567. 1| (AY052143) 


SD10311p 
[Drosophila 
melanogaster] 


942 


146/303 
(48%) 


199/303 
(65%) 


9e-69 


gi | 7299081 1 gb [ AAF54 
281. 1| (AE003680) 


CG8202 gene 

product 
[Drosophila 
melanogaster] 


979 


134/303 
(44%) 


182/303 
(59%) 


le-56 



The homology between these and other sequences is shown graphically in the 
ClustalW analysis shown in Table 8D. 



Table 8D. ClustalW Analysis of NOV8 

1) Novel NOV8 (SEQ ID NO:38) 

2) gill2858347ldbilBAB31285.11 (AK018573) putative [Mus musculus] (SEQ ID NO: 104) 

3) gijl4777378ireflXP 040052.11 (XM_040052) hypothetical protein XPJH0052 [Homo sapiens] (SEQ ID 
NO: 105) 

4) gill2847855jdbilBAB27735.1| (AK01 1615) putative [Mus musculus] (SEQ ID NO:106) 

5) gi [ 1 5292597jgbl A AK93567. 1 i (AY052143) SD1031 lp [Drosophila melanogaster] 
(SEQ ID NO: i 07) 

6) gil72990811gblAAF54281.ll (AE003680) CG8202 gene product [Drosophila melanogaster] (SEQ ID 
NO: 108) 



NOV8 

gi|l2858347| 
gi | 14777378 j 
gij 12847855) 
gi | 15292597 | 
gi|729908l| 



XO 20 30 40 50 

....|....|....|....|....|....|...-|....|....|....| 
MAPAGWTRAVRSGELPLTSMASAENEACAVRSVACPSQAWRLQKVLCGR 



NOV8 

gi | 12858347 | 
gi I 14777378 j 
gi 1 12847855] 
gij 15292597 j 
gi|729908l| 



NOV8 



gi 
gi 
gi 
gi 



12858347] 
14777378] 
12847855] 
15292597] 
7299081) 



-YKADVgsCR 

MAN 

DNNNHD^MAN 



130 




IE CGDYHPpK? I TgjjE S 

;pr- -cfev^KNi 
pr--c1e^kn) 



60 70 80 90 100 

— I — I — I — I — I — I — I ■ • ■ -L,-»- 1 — I 

CGAAS CP SQT WRPRGAGSGGVRMGS RADG PRTSGHVTGKg|ViPWHS RNR 
SfvfPWHSRNR 

|PWN 

QAAVRNA 

140 150 





NOV8 

gi| 12858347] 
gij 14777378) 
gi] 12847855] 
gij 15292597] 
gij 7299081 | 




sssvil 


jPLS 


sv 




GTDPLf 




AT § 

rqddelI 


DP 




Itgtvtdss 
Iqmvsefdl 




jPLS 
MPLS 




■ * 


GTDPLJ 
GTDPLf 


sHfa 


rqddel| 


DP 
DP 




Iqmvsefdl 




NOV8 

gi| 12858347] 
gij 14777378) 
gij 12847855] 
gi|l5292597j 
gi|729908l] 



NOV8 



210 



260 

..] .. 



220 



230 



240 



250 




270 



280 



290 



300 



^WSEKVRTRLEELDDFEEGSQKELLNLTQQDYVNRIEELNQSLKDAWAS 



96 



gi| 12858347 | 
gi | 14777378 j 
gi j 12847855] 
gij 15292597] 
gi|729908l| 



NOV 8 

gi| 12858347| 
gij 14777378] 
gi] 12847855] 
gi] 15292597] 
gi]729908l| 



NOV8 

gi| 12858347] 
gij 14777378] 
gij 12847855 j 
gij 15292597 j 
gij 7299081] 



N0V8 

gi| 12858347] 
gij 14777378 j 
gi| 12847855| 
gi j 15292597j 
gij729908l| 



N0V8 

gi] 12858347] 
gij 14777378 j 
gij 12847855j 
gijl5292597| 
gi|729908l| 



N0V8 

gi] 12858347] 
gij 14777378] 
gij 12847855 j 
gi j 15292597j 
gij729908l| 



N0V8 

gi] 12858347| 
gijl4777378j 
gij 12847855] 
gi|l5292597 j 
gij729908l| 



N0V8 

gi] 12858347] 
gij 14777378 j 
gij 12847855] 
gi|l5292597| 
gij729908l| 



N0V8 

gi|l2858347| 
gij 14777378 j 
gij 12847855 j 
gij 15292597] 
gij729908l| 




310 
. . | - - 



320 



340 
.■I..-. I 



350 



mm 



DQKVKALKIVIQCSKLLSDTSVIQFYPSKFVLITDILDTFGKLVYE 
DQKVKALKIVIQCSKLLSDTSVIQFYPSKFVLITDILDTFGKLVYER|^S 
DQKVKALKIVIQCSKLLSDTSVIQFYPSKFVLITDILDTFGKLVYE 

DQKVKALK I V I QCS KLLSDTS V I QFY PS KFVL ITDI LDTFGjBH 
DO|VKALK I ^ I QClK^LgDTgv|QFYPS^ VL I TD I LDffiFGKL VYE Rjjg| 
DQjfvKAI ^^T^yMigffP^^^^VLITDILDaFGKL VYEPJliSI- 



360 

| | 

LPDHFS 
LPDHFS 
LPDHFS! 



370 



380 390 400 




450 




|S|REE YE R I fflo5J3HQ| 

§sf§REEYER I HC^BhoJ 



460 
..|....|. 



470 



480 



490 



500 



.|....| 



[GDTv|nq[|va 

:gdtv|nq 



,I|P fflFRFVAjFNlHP 

SliPQVRPRN I KRLI TFTTNL I LLlgFRFVAgFNjjHP 



510 



520 



530 



540 



550 



HASHCP 

SELL^P|gS^GgFCMSYBUpgC^LSS|PSLLS^RGLSH|wR 

*ei,pBBp!MpB5md1B 



IfflTAS] 

iSta 



jjKSgLHTQD|LNECI^KNNf 

TQDffLNEC] 



560 

.|....|.. 



570 



580 



590 
.|....|.. 



600 
••I 



cae|v 

svl^fraefiatrsmdfigmikecdesgfpkhllfrslglnlaladppe 

svllsfnsefiatnalefialinasetpgisksqllrslgscvsscpplq 
svlSsfnsefiatnalefialinasetpgisksqllrslgscvsscpplq 



610 



620 

• •I — i 



630 



640 



650 

-•I 



SDRLQ I LNEAWKVI TKLKNPQDY I NCAEVWVE YTCKHFT 

EQRVTFLKAAFETINKLTDPNEYINCVETWAVFVSQYFT 

EQRVTFLKAAFET I NKLTDPNEY I NCVETWAVFVSQYFTVSFKS I SKI LS 



660 
..|.. 



670 



680 



690 



700 



- KREVNTVLADVI KHMTPDRAFEDSYPQLQLI IKKVIAHFHDF 



IHEVNRLLGELNTRMCLGKAYEKHYSQLQNILTRIMQNYRSI 

MMLKSFYQIHEVNRLLGELNTRMCLGKAYEKHYSQLQNILTRIMQNYRSI 



710 720 730 740 750 
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gi|l2858347| 

gi|l4777378| SVLFSVEKFLPFLDMFQKESVRVEVCKCIMDAFIKHQQEPTKDPVILNAL 

gi|l2847855| 

gi j 15292597 | ELLL I QPNFLP YLDLFQKES VRVEVCKNI LS FYKQNSDEYTCDAWTNAL 

gi|729908l| ELLL I QPNFLP YLDLFQKES VRVEVCKN I LS FYKQNSDEYTCDAWTNAL 

760 770 780 790 800 

....|....|....|....|....|....|....|....|....|....| 

NOV8 

gi|l2858347| 

gi | 14777378 j LHVCKTMHDSVNALTLEDEKRMLSYLINGFI KMVSFGRDFEQQLSFYVES 

gi|l2847855| 

gi | 15292597 j MYLGKILNDSVNALSVDDERRQIAQLINVFIHKVHFGNDLEQQLSFYVEA 
gi j 7299081 | MYLGKILNDSVNALSVDDERRQIAQLINVFIHKVHFGNDLEQQLSFYVEA 

810 820 830 840 850 

....|....|....|....|....|....|....|....|....|....| 

NOV8 

gi|l2858347| 

gi j 14777378 j RSMFCNLEPVLVQLIHSVNRLAMETRKVMKGNHSRKTAAFVRACVAYCFI 

gij 12847855] 

gi|l5292597| RGTFSNLDAVYVTLVHAACKLATRNRSKSTG FVKACIAYCFI 

gi|729908l| RGT F SNLDAVY VTL VHAACKLAT RNRS KS TG FVKACIAYCFI 

860 H'/U ««U 690 900 

....|....|....|....|...-|....|.. ..].... |..-.|-...| 

NOV8 

gi|l2858347| 

gi j 14777378 | TIPSLAGIFTRLNLYLHSGQVALANQCLSQADAFFKAAI SLVPEVPKM- I 

gi|l2847855| 

gi|l5292597| T I PS I EAVQQQMNLYLLCGQLALQHLCLGQADACFEAALQLVNELPAATV 
gi|729908l| T I PS I EAVQQQMNLYLLCGQLALQHLS DACFEAALQLVNELPAATV 

910 920 930 940 950 

NOV8 

gi|l2858347| 

gi j 14777378 j NIDGKMRPSESFLLEFLCNFFSTLLIVPDHPEHGVLFLVRELLNVIQDYT 

gi|l2847855| '- 

gi j 15292597 | DFDGKPRSLEPFLVSYMCNILATLI WPDSPEQGVLYFLRLLLEWGRHK 

gi | 7299081 1 DFDGKPRSLEPFLVSYMCNILATLI WPDSPEQGVLYFLRLLLEWGRHK 

960 970 980 990 1000 

....|....|....|.-..|...-|....|....|....|.--.|-...| 

NOV8 

gi|l2858347| 

gi|l4777378| WEDNSDEKIRIYTCVLHLLSAMSQETYLYHIDKVDSNDSLYGGDSKFLAE 

gi|l2847855| 

gi | 152 92 597 j FKVDSSAPSI IYLHSLDMLYVQSLERFPYHIKGWSNDDLYGHDPKFLQE 
gi|729908l| FKVDSSAPSI I YLHSLDMLYVQSLERFPYH I KGWSNDDLYGHDPKFLQE 

1010 1020 1030 1040 1050 

....|....|....|....|....|....|....|...-|.--.|....| 

N0V8 

gi | 12858347 | 

gi|l4777378| NNKLCETVMAQ I LEHLKTLAKDEALKRQS SLGLS FFNS I LAHGDLRNNKL 

gi|l2847855| 

gi|l5292597| VNNMCAQWDAILLQLKSLGVAQQQRSQAELALELFLRIVKYADLERETI 
gi|729908l| VNNMCAQWDAILLQLKSLGVAQQQRSQAELALELFLRIVKYADLERETI 

1060 1070 1080 1090 1100 

....|....|....|....|....|....|....|...-|....|.-..| 

NOV8 " ~ 

gi|l2858347| 

gi j 14777378 | NQLS VNLWHLA - QRHGCADTRTMVKTLE Y I KKQS KQ P DMT H LT E LALRL P 

gi|l2847855| 

gi j 15292597 j AQLAVNLWLLANKAQSQLDVKTLPQTLRSVEI IYKQI KDASPIRAQTIAK 
gi|729908l| AQLAVNLWLLANKAQSQLDVKTLPQTLRSVE I IYKQI KDASPIRAQTIAK 



....|... 

NOV8 

gi|l2858347| 

gi j 14777378 j LQTRT 

gi|l2847855| 

gi j 15292597 j LLLRVRSS 

gi j 7299081 | LLLRVRSS 
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The Seel -related proteins bind to syntaxin family t-SNAREs with high affinity, thus 
controlling the interaction of syntaxins with their cognate SNARE partners. Muncl 8-2 is a 
Seel homologue enriched in epithelial cells and forms a complex with syntaxin 3, a t- SNARE 
localized to the apical plasma membrane. Mutational studies implied that Muncl8-2 function 
in apical membrane trafficking involves aspects independent of the syntaxin 3 interaction 
(Riento et al., Muncl 8-2, a functional partner of syntaxin 3, controls apical membrane 
trafficking in epithelial cells. J Biol Chem 275(1 8): 13476-83, 2000). 

The Q-SNARE syntaxin 1 is a central component of the synaptic membrane fusion 
machinery. Syntaxin probably interacts with multiple proteins during synaptic vesicle 
exocytosis. In vitro, the tightest binding partners for syntaxin 1 are other SNAREs 
(synaptobrevin/VAMP and SNAP-25) and muncl8-l (also known as rbsecl/nsecl) (Matos et 
al., The relation of protein binding to function: what is the significance of muncl8 and 
synaptotagmin binding to syntaxin 1 , and where are the corresponding binding sites? Eur J 
Cell Biol 79(6):377-82, 2000). 

Mintl (XI 1 /human Lin- 10) and Mint2 are neuronal adaptor proteins that bind to 
Muncl8-1 (n/rb-seel), a protein essential for synaptic vesicle exocytosis. Mintl has previously 
been characterized in a complex with CASK, another adaptor protein that in turn interacts with 
neurexins. Neurexins are neuron-specific cell surface proteins that act as receptors for the 
excitatory neurotoxin -latrotoxin. Hence, one possible function for Mintl is to mediate the 
recruitment of Muncl8 to neurexins. In agreement with this hypothesis, it was shown that the 
cytoplasmic tail of neurexins captures Muncl8 via a multiprotein complex that involves 
Mintl . Furthermore, it was demonstrated that both Mintl and Mint2 can directly bind to 
neurexins in a PDZ-domain mediated interaction. Various Mint and/or CASK containing 
complexes can be assembled on neurexins, and we demonstrate that Mintl can bind to 
Muncl8 and CASK simultaneously. These data support a model whereby one of the functions 
of Mints is to localize the vesicle fusion protein Muncl 8 to those sites at the plasma 
membrane that are defined by neurexins, presumably in the vicinity of points of exocytosis 
(Biederer and Sudhof, Mints as adaptors. Direct binding to neurexins and recruitment of 
muncl8. J Biol Chem 275(51):39803-6, 2000). 

The above defined information for NOV8 suggests that NOV8 may function as a 
member of a Muncl 8 protein family. Therefore, the NOV8 nucleic acids and proteins of the 
invention are useful in potential therapeutic applications implicated in various diseases and 
disorders described below and/or other pathologies. For example, the NOV8 compositions of 
the present invention will have efficacy for treatment of patients suffering from inflammatory 
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disorders such as osteo- and rheumatoid-arthritis, inflammatory bowel disease, Crohn's 
disease; immunological disorders, AIDS; cancers including but not limited to lung cancer, 
colon cancer, leukemia or pancreatic cancer.; blood disorders; asthma; psoriasis; 
inflammatory skin disordersvascular disorders, hypertension, skin disorders, renal disorders 
including Alport syndrome, immunological disorders, tissue injury, cancers, fibrosis disorders, 
bone diseases, Ehlers-Danlos syndrome type VI, VII, type IV, S-linked cutis laxa and Ehlers- 
Danlos syndrome type V, osteogenesis imperfecta, Immuno therapy of inflammatory and 
infectious diseases such as AIDS, treatment of Neurologic diseases, Brain and/or autoimmune 
disorders like encephalomyelitis, neurodegenerative disorders, Alzheimer's Disease, 
Parkinson's Disorder, immune disorders, and hematopoietic disorders, endocrine diseases, 
muscle disorders, wound repair, bacterial, fungal, protozoal and viral infections (particularly 
infections caused by KIV-1 or HIV-2), pain, cancer (including but not limited to Neoplasm; 
adenocarcinoma; lymphoma; prostate cancer; uterus cancer), anorexia, bulimia, asthma, 
Parkinson f s disease, acute heart failure, hypotension, hypertension, urinary retention, 
osteoporosis, multiple sclerosis; and Albright Hereditary Osteodystrophy, angina pectoris, 
myocardial infarction, ulcers, asthma, allergies, benign prostatic hypertrophy, and psychotic 
and neurological disorders, including anxiety, schizophrenia, manic depression, delirium, 
dementia, severe mental retardation and dyskinesias, such as Huntington's disease or Gilles de 
la Tourette syndrome. The NOV8 nucleic acid encoding Muncl8-like protein, and the 
Muncl8-like protein of the invention, or fragments thereof, may further be useful in diagnostic 
applications, wherein the presence or amount of the nucleic acid or the protein are to be 
assessed. 

NOV9 

NOV9 includes two novel Immunoglobulin-like proteins disclosed below. The 
disclosed proteins have been named NOV9a and NOV9b. 

NOV9a 

A disclosed NOV9a nucleic acid of 1514 nucleotides (also referred to 
SC 13 86735 1 1_A) encoding a novel Immunoglobulin-like protein is shown in Table 9 A. An 
open reading frame was identified beginning with an ATG initiation codon at nucleotides 29- 
31 and ending with a TGA codon at nucleotides 1319-1321. Putative untranslated regions 
upstream from the initiation codon and downstream from the termination codon is underlined 
in Table 9A, and the start and stop codons are in bold letters. 
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Table 9A. NOV9a Nucleotide Sequence (SEQ ID NO:39) 

CTCTGTAAGGGCCAGAAGTGAGGCAGGGA TGGGGGTGTTGGATGCCTGGATGGGCCCAGAGGTCTGGGTCCCCCAGGGGG 
CAGGGGCCAAAGGTCCAGACCCCCCAAGTCCAGTGAGGGCAGTAGGGATTGGGTTGGGGGAAGATAACTGGGGGAAGGCC 
AGGGCCCGGCGCTTCCAGTGGCCGCTGCTGCTGCTGTGGGCGGCCGCGGCGGGGCCAGGGGCAGGACAGGAAGTACAGAC 
AGAGAACGTGACAGTGGCTGAGGGTGGGGTGGCTGAGATCACCTGCCGTCTGCACCAGTATGATGGGTCCATAGTTGTCA 
TCCAGAACCCAGCCCGGCAGACCCTCTTCTTCAATGGCACCCGTGCCTTGAAGGATGAGCGTTTCCAGCTTGAGGAGTTC 
TCCCCACGCCGGGTGCGGATCCGGCTCTCAGATGCCCGCCTGGAGGACGAGGGGGGCTATTTCTGCCAGCTCTACACAGA 
AGACACCCACCACCAGATTGCCACGCTCACGGTACTAGTGGCCCCAGAGAATCCTGTGGTGGAGGTCCGGGAGCAGGCGG 
TAGAGGGCGGCGAGGTGGAGCTCAGCTGCCTCGTTCCGCGGTCCCGTCCGGCTGCCACCCTGCGCTGGTACCGGGACCGC 
AAGGAGCTGAAAGGAGTGAGCAGCAGCCAGGAAAATGGCAAGGTCTGGAGCGTGGCAAGCACAGTACGGTTTCGTGTGGA 
CCGTAAGGACGACGGTGGTATCATCATCTGTGAGGCGCAGAACCAGGCGCTGCCCTCCGGACACAGCAAGCAGACGCAGT 
ACGTGCTGGATGTGCAGTACTCCCCCACGGCCCGGATTCATGCCTCCCAAGCTGTGGTGAGGGAGGGAGACACGCTGGTG 
TTGACGTGTGCTGTCACGGGGAACCCCAGGCCAAACCAGATCCGCTGGAACCGCGGGAATGAGTCTTTGCCGGAGAGGGC 
GGAGGCCGTGGGAGAGACGCTCACGCTGCCGGGTCTGGTATCCGCGGATAACGGCACCTACACTTGCGAGGCGTCCAATA 
AGCACGGCCATGCGAGGGCGCTCTACGTACTTGTGGTCTACGACCCTGGTGCGGTGGTAGAGGCTCAGACGTCGGTTCCC 
TATGCCATTGTGGGCGGCATCCTGGCGCTGCTGGTGTTTCTGATCATATGTGTGCTAGTGGGCATGGTCTGGTGCTCGGT 
ACGGCAGAAGGGTTCCTATCTGACCCACGAAGCCAGTGGCTTGGATGAACAGGGAGAAGCAAGAGAAGCCTTCCTCAATG 
nrAnraArnnACACAAGAGGAAAGAGGAATTCTTCATCTG ACCCTATCCCCAGCCAGCCTAGGCCTGGGCCTGGGCTGGG 
GTCCCCCCCACTGCCAGCTGCAAGGAACCAGCAAAGACATTTACCAGAGTCTGGGATGGTGGGCTTCTCCCCCCACCACT 
AACACCTCAGACGCTTGGGCAGGGATGGGGGTGTTGGATGCCTGGATCTCTGTAAGGGCCAGAAGTGAGGGCCC 



The disclosed NOV9a nucleic acid sequence, maps to chromosome 19, has 510 of 852 
bases (59%) identical to a Mus musculus immunosuperfamily protein Bi2 mJKiM A from 
(gb:GENBANK-ID:AF061260|acc:AF061260) (E = 7.6e" 21 ). 

A disclosed NOV9a polypeptide (SEQ ID NO:40) encoded by SEQ ID NO:39 is 430 
amino acid residues and is presented using the one-letter amino acid code in Table 9B. Signal 
P, Psort and/or Hydropathy results predict that NOV9a contains a signal peptide and is likely 
to be localized in the plasma membrane with a certainty of 0.7300. The most likely cleavage 
site for a NOV9a peptide is between amino acids 66 and 67, at: GAG-QE. 



Table 9B. Encoded NOV9a protein sequence (SEQ ID NO:40). 

MGVLDAWMGPEWVPQGAGAKGPDPPSPVRAVGIGIX3EDNWGKARARRFQWPLLLLWAAAAGPGAGQEVQTENVTVAEGG 
VAE I TCRLHQ YDG S I W I QN PARQT L FFNGTRALKDERFQL EE F S PRRVR I RLS D ARLE DEGG Y FCQL Y T E DTHHQ I AT L 
TVLVAPENPWEVREQAVEGGEVELSCLVPRSRPAATLRWYRDRKELKGVSSSQENGKVWSVASTVRFRVDRKDDGG 1 1 1 
CEAQNQALPSGHSKQTQYVLDVQYSPTARIHASQAWREGDTLVLTCAVTGNPRPNQIRWNRGNESLPERAEAVGETLTL 
PGLVSADNGTYTCEASNKHGHARALYVLVVYDPGAVVEAQTSVPYAI VGGI LALLVFLI I CVLVGMVWCSVRQKGSYLTH 
EA5GLDEQGEAREAFLNGSDGHKRKEEFFI 

The NOV9a amino acid sequence has 366 of 381 amino acid residues (96%) identical 
to, and 366 of 381 amino acid residues (96%) similar to, the Homo sapiens 381 amino acid 
residue F22162J protein (ptnr: SPTREMBL-ACC:Q9Y4 A4) (E = 2.8e 191 ). 

NOV9a is expressed in at least the following tissues: Amygdala, Brain, Coronary 
Artery, Heart, Hippocampus, Hypothalamus, Kidney, Lung, Pituitary Gland, Spinal Chord, 
Substantia Nigra, Thalamus, Whole Organism, SeqCalling_celltypes: glioblastoma totaljetus 
schizo brain brain oligodendroglioma Fetal brain. This information was derived by 
determining the tissue sources of the sequences that were included in the invention. 
SeqCalling sources: Amygdala, Brain, Coronary Artery, Heart, Hippocampus, Hypothalamus, 
Kidney, Lung, Pituitary Gland, Spinal Chord, Substantia Nigra, Thalamus, Whole Organism, 
PublicEST sources: glioblastoma totaljetus schizo brain brain oligodendroglioma Fetal brain. 
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In addition, NOV9a is predicted to be expressed in the following tissues because of the 
expression pattern of a closely related Mus musculus immunosuperfamily protein B12 mRNA 
(GENBANK-ID: gb:GENBANK-ID:AF061260|acc:AF061260): glioblastoma total Jetus 
schizo brain brain oligodendroglioma Fetal brain. 

NOV9b 



A disclosed NOV9b nucleic acid of 1 161 nucleotides (also referred to CG106625-02) 
encoding a novel Immunoglobulin-like protein is shown in Table 9C. An open reading frame 
lacking the signal peptide was identified beginning with an GCC codon at nucleotides 2-4 and 
ending with a TGA codon at nucleotides 1 157-1 159. Putative untranslated regions upstream 
from the initiation codon and downstream from the termination codon is underlined in Table 
9C, and the start and stop codons are in bold letters. 



Table 9C. NOV9b Nucleotide Sequence (SEQ ID NO:41) 



GGCCCGGCGCTTCCAGTGGCCGCTGCTGCTGCTGTGGGCGGCCGCGGCGGGGCCAGGGGCAGGACAGGAAGTACAGACAG 
AGAACGTGACAGTGGCTGAGGGTGGGGTGGCTGAGATCACCTGCCGTCTGCACCAGTATGATGGGTCCATAGTTGTCATC 
CAGAACCCAGCCCGGCAGACCCTCTTCTTCAATGGCACCCGTGCCTTGAAGGATGAGCGTTTCCAGCTTGAGGAGTTCTC 
CCCACGCCGGGTGCGGATCCGGCTCTCAGATGCCCGCCTGGAGGACGAGGGGGGCTATTTCTGCCAGCTCTACACAGAAG 
ACACCCACCACCAGATTGCCACGCTCACGGTACTAGTGGCCCCAGAGAATCCTGTGGTGGAGGTCCGGGAGCAGGCGGTA 
GAGGGCGGCGAGGTGGAGCTCAGCTGCCTCGTTCCGCGGTCCCGTCCGGCTGCCACCCTGCGCTGGTACCGGGACCGCAA 
GGAGCTGAAAGGAGTGAGCAGCAGCCAGGAAAATGGCAAGGTCTGGAGCGTGGCAAGCACAGTACGGTTTCGTGTGGACC 
GTAAGGACGACGGTGGTATCATCATCTGTGAGGCGCAGAACCAGGCGCTGCCCTCCGGACACAGCAAGCAGACGCAGTAC 
GTGCTGGATGTGCAGTACTCCCCCACGGCCCGGATTCATGCCTCCCAAGCTGTGGTGAGGGAGGGAGACACGCTGGTGTT 
GACGTGTGCTGTCACGGGGAACCCCAGGCCAAACCAGATCCGCTGGAACCGCGGGAATGAGTCTTTGCCGGAGAGGGCGG 
AGGCCGTGGGAGAGACGCTCACGCTGCCGGGTCTGGTATCCGCGGATAACGGCACCTACACTTGCGAGGCGTCCAATAAG 
CACGGCCATGCGAGGGCGCTCTACGTACTTGTGGTCTACGACCCTGGTGCGGTGGTAGAGGCTCAGACGTCGGTTCCCTA 
TGCCATTGTGGGCGGCATCCTGGCGCTGCTGGTGTTTCTGATCATATGTGTGCTAGTGGGCATGGTCTGGTGCTCGGTAC 
GGCAGAAGGGTTCCTATCTGACCCACGAAGCCAGTGGCTTGGATGAACAGGGAGAAGCAAGAGAAGCCTTCCTCAATGGC 
AGCGACGGACACAAGAGGAAAGAGGAATTCTTCATCTGACC 



The disclosed NOV9b nucleic acid sequence, maps to chromosome 19, has 557 of 931 
bases (59%) identical to a Mus musculus sgigsf mRNA for spermatogenic immunoglobulin 
superfamily protein (gb:GENBANK-ID:AB052293|acc:AB052293.1) (E = 2.1e* 26 ). 

A disclosed NOV9b polypeptide (SEQ ID NO:42) encoded by SEQ ID NO:41 is 385 
amino acid residues and is presented using the one-letter amino acid code in Table 9D. Signal 
P, Psort and/or Hydropathy results predict that NOV9b contains a signal peptide and is likely 
to be localized in the plasma membrane with a certainty of 0.4600. The most likely cleavage 
site for a NOV9b peptide is between amino acids 21 and 22, at: GAG-QE. 



Table 9D. Encoded NOV9b protein sequence (SEQ ID NO:42). 



ARRFQWPLLLLWAAAAGPGAGQEVQTENVTVAEGGVAEITCRLHQYDGSIWIQNPARQTLFFNGTRALKDERFQLEEFS 
PRRVRIRLSDARLEDEGGYFCQLYTEDTHHQIATLTVLVAPENPWEVREQAVEGGEVELSCLVPRSRPAATLRWYRDRK 
ELKGVSSSQENGKVWSVASTVRFRVDRKDDGGIIICEAQNQALPSGHSKQTQYVLDVQYSPTARIHASQAWREGDTLVL 
TCAVTGN PRPNQ I RWNRGNE SLPERAEAVGETLTLPGLVS ADNGTYTCEASNKHGHARALYVLWYD PGAVVEAQTS VP Y 
A I VGG I LALLVFL 1 1 CVLVGMVWCS VRQKGS YLTHEASGLDEQGEAREAFLNGSDGHKRKEE FF I 
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The N0V9b amino acid sequence has 366 of 381 amino acid residues (96%) identical 
to, and 366 of 381 amino acid residues (96%) similar to, the Homo sapiens 381 amino acid 
residue F22162J protein (ptnr: SPTREMBL- ACC : Q9 Y4 A4) (E = 3.7e" 191 ). 

NOV9b is expressed in at least the following tissues: Amygdala, Brain, Coronary 
Artery, Heart, Hippocampus, Hypothalamus, Kidney, Lung, Pituitary Gland, Spinal Chord, 
Substantia Nigra, Thalamus, Whole Organism. This information was derived by determining 
the tissue sources of the sequences that were included in the invention. SeqCalling sources: 
Amygdala, Brain, Coronary Artery, Heart, Hippocampus, Hypothalamus, Kidney, Lung, 
Pituitary Gland, Spinal Chord, Substantia Nigra, Thalamus, Whole Organism, PublicEST 
sources: glioblastoma total_fetus schizo brain brain oligodendroglioma Fetal brain. In 
addition, NOV9b is predicted to be expressed in the following tissues because of the 
expression pattern of a closely related Mus musculus sgigsf mRNA for spermatogenic 
immunoglobulin superfamily protein (gb:GENBANK-ID:AB052293|acc:AB052293.1): Fetal 
brain. 

NOV9a and NOV9b are very closely homologous as is shown in the amino acid 
alignment in Table 9E. 

Table 9E Amino Acid Alignment of NOV9a and NOV9b 

10 20 30 40 50 
....|....|....|....|....|....|....|....|....|^^ 
NOV9a MGVLDAWMGPEWVPQGAGAKGPDPPSPVRAVGIGLGEDNWGKARafg^: 
NOV9b 

60 70 80 90 100 

....[.... |....|....|....|... .| ....| ....| 

NOV9a ffi^^^^^^^^S^^^^^^^^^^^^^^^^^^^^^ 

Nov9b ^^^^l^^^^ ^^^Sp^S ^BBMSHS3BBB8BB^B8Bi 

110 120 130 140 150 

....|....[....|....|....|.. 
Nov9b ^^^^^^^^^^W^^SS^^^^^SS^SmmSBaKB 

160 170 180 190 200 

■-..|....|....|....|....|....|....|....|....|....| 
NOV9a '^^^^^^^^^S^^^^^^^^^^^^^^^^^^^^M 

Nov9b \^SS?BBI^^^^B!^I^^^^SSB^SBB^SS^SK^ 

210 220 230 240 250 

260 270 280 290 300 

NOV9a ffi^^^^^^^S^SS^S^^^I^^^^^^^^SB 

NOV9b SEIitPii ^ 

310 320 330 340 350 

NOV9a gg^^glg^^^^^^gffg^^^^f^^^g^g M ^ 

NOV 9 b ■ . ; : ■ ' ■ (. V ^BRWiffcBBEBHBWH^ 

360 370 380 390 400 

NOV9a 
NOV9b 
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J'DPGAVVEAQTSVPYA I VGGI LALLVFLI I CVLVGMVWCSVRQKGSYLTK 
Y DPGAWEAQTS VP YA I VGG I LALLVFL 1 1 C VLVGMVWCS VRQKGS YLTH 



410 



420 



430 



NOV 9 a 
NOV9b 



EASGLDEQGEAREAFLNGSDGHKRKEEFFI 
EASGLDEQGEAREAFLNGSDGHKRKEEFFI 



Homologies to any of the above NOV9 proteins will be shared by the other NOV9 
proteins insofar as they are homologous to each other as shown above. Any reference to 
NOV9 is assumed to refer to both of the NOV9 proteins in general, unless otherwise noted. 

NOV9a also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 9F. 



Table 9F. BLAST results for NOV9a 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi|3451335|gb|AAC32 


F22162_l [Homo 
sapiens] 


381 


366/381 
(96%) 


366/381 
(96%) 


0.0 


740.1) (AC005525) 


cri 1 776723 9 !abl AAF69 


nectin-like 
protein 2 [Homo 
sapiens] 


442 


159/416 
(38%) 


242/416 
(57%) 


le-68 


029.1|AF132811 1 
(AF132811) 


gi | 7657226 |ref|NP 0 


immunoglobul in 

superfamily, 
member 4 [Homo 
sapiens] 


442 


158/416 
(37%) 


242/416 
(57%) 


2e-68 


55148. 1| 
(NM_014333) 


gi|l4328885|dbj | BAB 


spe rma t ogen i c 
immunoglobulin 
super family 
protein [Mus 
musculus] 


445 


160/420 
(38%) 


243/420 
(57%) 


le-66 


60686. 1| (AB052293) 


gi | 12851464 | db j | BAB 


putative [Mus 
musculus] 


494 


160/431 
(37%) 


246/431 
(56%) 


5e-63 


29050. 1| (AK013911) 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 9G. 

Table 9G Information for the ClustalW proteins 

1) NOV9a(SEQ IDNO:40) 

2) gi|345 1335|gblAAC32740. 1 i (AC005525) F22162J [Homo sapiens] (SEQ ID NO:109) 

3) gi|7767239jgblAAF69029. 1 [AF1328 1 1 1 (AF13281 1) nectin-like protein 2 [Homo sapiens] 
(SEQ ID NO: 110) 

4) gi|7657226jref]NP 055148.11 (NM_014333) immunoglobulin superfamily, member 4 [Homo sapiens] (SEQ 
ID NO:lll) 

5) gil 143288851dbilBAB60686. 1 i (AB052293) spermatogenic immunoglobulin superfamily protein [Mus 
musculus] (SEQ ID NO: 11 2) 

6) gi| 1285 1 464|dbilB AB29050. 1 i (AK01391 1) putative [Mus musculus] (SEQ ID NO:l 13) 



NOV9a 

gi| 3451335| 
gi|7767239| 
gi | 7657226 j 
gij 14328885| 
gij 12851464] 



NOV9a 

gi|3451335| 
gij 7767239 j 
gi| 7657226| 



10 20 
...|....|....| 
- MGVLDAWMGPEVW^P 



30 



40 

..|....|. 
AKGPDPPSP' 



60 

..|....|.. 

-lgednwgkara; 



-AAAAPPGlgLlLL^gFSj 

-aaaappgl|9l1ll wH fs1 



50 
|....| 
GIG-- 



MASVvIpsS3| Q< 

MASwfjpsIg Q< 

MASAvffpslj Q< 

CHDWS LLT P P PAH LIS I SLA§RSg|GGSHRRQSEAGARHGECi 
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gi| 14328885| 
gij 12851464 | 



N0V9a 

gi | 3451335 | 
gi j 7767239 | 
gi | 7657226 j 
gi| 14328885| 
gij 12851464) 



N0V9a 

gi | 3451335 | 
gi j 7767239 | 
gij 7657226 j 
gij 14328885| 
gij 12851464) 



NOV 9 a 

gi|3451335| 
gi j 7767239 | 
gi j 7657226 j 
gij 14328885) 
gi) 12851464) 



NOV9a 

gi | 3451335 | 
gi j 7767239 j 
gi j 7657226 j 
gi| 14328885| 
gij 12851464) 



NOV 9 a 

gi | 3451335 | 
gij 7767239 j 
gij 7657226 | 
gij 14328885) 
gij 12851464 | 



NOV9a 

gi|3451335| 
gij 7767239 j 
gi j 7657226 j 
gi j 14328885 | 
gij 12851464 j 



NOV 9 a 

gi | 3451335 | 
gij 7767239 j 
gij 7657226 j 
gij 14328885) 
gijl2851464j 



NOV9a 

gi|3451335| 
gij 7767239 j 
gij 7657226 j 
gij 14328885) 
gij 12851464 j 




mgtyRceasn 
ngtyHceasn 
ngtyBceasn 
ngtyBceasn 




380 



390 



400 



410 



420 



GESRLRg 
PPTTIgPPT 
PPTTlBpPT 
PPTTIgPPT 
PPTTIgPPT 

430 



-DPG 
EGGGGAPDPG 

n 

TTTTTTTTTTTST I 
rTTTTTTTTTT^T I 

450 




.)....), 



Ql 

QHS 

!Hd SRAGEEGSI 

jHd SRAGEEGSI 

iHd SRAGEEGTI 

IKDTTATTEPAVHDSRAGEEGT I 
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Tables 9H - 9P list the domain description from DOMAIN analysis results against 
NOV9. This indicates that the NOV9 sequence has properties similar to those of other 
proteins known to contain these domains. 



Table 9HL Domain Analysis of NOV9a 

gnl [Smart [smart 00408 , IGc2 , Immunoglobulin C-2 Type (SEQ ID NO: 114) 
Length = 63 residues, 100.0% aligned 

Score = 63.2 bits (152), Expect = 3e-ll 



NOV9a 278 REGDTLVLTCAVTGNPRPNQIRWNRGNESLPE-RAEAVGETLTLPGLVSADNGTYTCEAS 33 6 

II+++ Ml + 1 + 1 II I I + + III I II Ilk + l + l IN I 

00408 1 LEGESVTLTCPASGDPVPN- ITWLKDGKPLPESRWASGSTLTIKNVSLEDSGLYTCVAR 5 9 

NOV9a 337 NKHG 340 
I I 

00408 60 NSVG 63 



Table 91 Domain Analysis of NOV9a 

gnl 1 Smart | smart 004 08 , IGc2, Immunoglobulin C-2 Type (SEQ ID NO: 115) 
Length = 63 residues, 96.8% aligned 

Score = 40.4 bits (93), Expect = 2e-04 



NOV9a 17 9 EGGEVELSCLVPRSRPAATLRWYRDRKELKGVSSSQENGKVWSVASTVRFRVDRKDDGGI 238 

II I hi I + I +1 II M + + + l l + 

00408 2 EGESVTLTCPA-SGDPVPNITWLKDGKPLPESRWASG STLTIKNVSLEDSGL 53 

NOV9a 23 9 I I CEAQNQA 247 
I l + l 

00408 54 YTCVARNSV 62 



Table 9J. Domain Analysis of NOV9a 

gnl 1 Smart | smart 00409 , IG, Immunoglobulin (SEQ ID NO: 116) 
Length = 86 residues, 98.8% aligned 

Score =60.5 bits (145), Expect = 2e-10 



N0V9a 273 SQAWREGDTLVLTCAVTGNPRPNQIRWNRGNESL - - - PERAEAVGE TLTLPGLVS 325 

I + II+++ l + l +111 I + I + I I IM + + 

004 09 2 PSVTVKEGESVTLSCEASGNPPP - TVTWYKQGGKLLAESGRFSVSRSGGNSTLTI SNVTP 6 0 
NOV9a 326 ADNGTYTCEASNKHGHARALYVLWY 3 51 

1 - 1 1 M I l + l 11+ II 

00409 61 EDSGT YTCAATNS SGSAS SGTTLTVL 86 



Table 9K. Domain Analysis of NOV9a 

gnl [Smart | smart 0040 9 , IG, Immunoglobulin (SEQ ID NO:117) 
Length = 86 residues, 98.8% aligned 

Score = 44.7 bits (104), Expect = le-05 



NOV9a 72 ENVTVAEGGVAE I TCRLHQ YDGS I WI QNPARQTL F FNGTRALKDERFQLEEF S PRRVRI 131 

+111 II ++I I +1+1 M + I 

00409 2 PSVTVKEGES VTL S CEASGNP P PTVTWYKQGGKLLAE SG RFSVSR- SGGNSTL 53 

NOV9a 132 RLSDARLEDEGGYFCQLYTED-THHQIATLTVL 163 

+1+ II I I I + Mill 

00409 54 TI SNVTPEDS GT YTCAATNS S GSAS SGTTLTVL 86 
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Table 9L. Domain Analysis of NOV9a 

gnl 1 Smart 1 smart00409 , IG, Immunoglobulin {SEQ ID NO: 118) 
Length = 86 residues, 77.9% aligned 

Score = 36.6 bits (83), Expect = 0.003 



NOV9a 177 AVEGGEVELSCLVPRSRPAATLRWYRDRKELKGVSSSQENGKVWSVASTVRFRVD- -RKD 234 

II I III I 1+ 11+ +1 I + 

00409 6 VKEGESVTLSCEAS -GNPPPTVTWYKQGGKL - - -LAESGRFSVSRSGGNSTLTISNVTPE 61 

NOV9a 235 DGGIIICEAQN 245 

II III 

00409 62 DSGTYTCAATN 72 



Table 9M. Domain Analysis of NOV9a 

gnl 1 Pf amlpfam00047 ; ig, Immunoglobulin domain. Members of the 
immunoglobulin superfamily are found in hundreds of proteins of 
different functions. Examples include antibodies, the giant muscle 
kinase titin and receptor tyrosine kinases. Immunoglobulin- like 
domains may be involved in protein-protein and protein- ligand 
interactions. The Pfam alignments do not include the first and last 
strand of the immunoglobulin- like domain. {SEQ ID NO: 119) 
Length = 68 residues, 100.0% aligned 

Score = 38.9 bits (89) , Expect = 6e-04 



NOV9a 180 GGEVELS CLVPRS RPAATLRW YRDRKELKGVS S S QE NGKVWSVASTVRFRVDRKDD 23 5 

I I hi I I 1+ I II II++ + 11+ 1 + + ++ + t 

00047 1 GESVTLTCSVSGYPPDPTVTWLRDGKEIELLGSSESRVSSGGRFSISSLSLTISSVTPED 60 

N0V9a 236 GGIIICEA 243 
I I 

00047 61 SGTYTCW 68 



Table 9N. Domain Analysis of NOV9a 

gnl 1 Pfamlpfam00047 / ig, Immunoglobulin domain. (SEQ ID NO: 120) 
Length - 68 residues, 100.0% aligned 

Score = 38.9 bits (89) , Expect = 6e-04 



NOV9a 280 GDTLVLTCAVTGNPRPNQIRWNRGNE S L P E RAEAVGE TL TL PGL VS AD 327 

I+ + + IM + I + I I +11+ II + M + + i 

00047 1 GESVTLTCSVSGYPPDPTVTWLRDGKEIELLGSSESRVSSGGRFSISSLSLTISSVTPED 60 

N0V9a 328 NGTYTCEA 335 
+IIIII 

00047 61 SGTYTCW 68 



Table 90. Domain Analysis of NOV9a 

gnl | Smart | smart00294 , 4.1m, putative band 4.1 homologues' binding 

motif (SEQ ID NO:121) 

Length = 19 residues, 100.0% aligned 

Score = 38.5 bits (88), Expect = 8e-04 

NOV9a 3 86 MVWCSVRQKGSYLTHEASG 404 

I I +111 III I 

00294 1 MYRYKHRDEGSYHTHEPKG 19 
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Table 9P. Domain Analysis of NOV9a 

gnl 1 Smart 1 smart 004 06 , IGv, Immunoglobulin V-Type (SEQ ID NO: 122) 
Length = 80 residues, 97.5% aligned 

Score ■= 37.0 bits (84), Expect = 0.002 



NOV9a 82 AEITCRLHQYDGSI WI QNPARQTLFF NGTRALKDERFQL - EEFSPRRV 12 9 

++|+ + | + ||+ + + + | | + ++ | | 

00406 2 VTLSCKASGFTFSSYYVSWVRQPPGKGLEWLGYIGSDVSYSEASYKGRVTISKDNSKNDV 61 

NOV9a 13 0 RIRLSDARLEDEGGYFCQ 147 

+ +1+ Ml I M 

00406 62 SLTI SNLRVEDTGTYYCA 79 

The effect of rIL-4 on the expression of low affinity receptor for the Fc part of IgE (Fc 
epsilon R2/CD23) and class II MHC antigens on Burkitt's lymphoma (BL) cell lines was 
investigated. Some of the BL lines contained low percentages of CD23 and HLA-DQ-positive 
cells, but virtually all cells expressed HLA-DR. IL-4 induced CD23 and class II MHC Ag 
expression on 7 of 9 BL. Optimal CD23 and class II MHC expression was observed after 48- 
72 h of incubation. Induction of CD23 and class II MHC Ag in the BL cell line BL2 by IL-4 
was confirmed at the specific mRNA level. Significant activation of HLA-DQ mRNA was 
obtained after 6 h of incubation with IL-4 and gradually increased during prolonged 
incubation. Maximal induction of mRNA transcription occurred after 48 to 72 h. Optimal 
induction of HLA-DR and CD23 transcription in BL2 was also observed after 48 to 72 h. The 
induction of CD23 and class II MHC Ag seems to be specific for IL-4, because rIL-1, rIL-2, 
rIFN-gamma, recombinant granulocyte-macrophage-CSF, and a commercial source of low 
m.w. B cell growth factor were ineffective. In addition, the expression of class I MHC Ag, the 
transferrin receptor, CD38, CD25, CD10, CD20, and CD21 were not affected by IL-4. 
Interestingly, IFN-gamma and PGE2 suppressed the IL-4-induced membrane expression of 
CD23 and class II MHC Ag in a dose-dependent way. IFN-gamma also blocked IL-4-induced 
CD23 mRNA transcription in BL2 completely, whereas PGE2 (10(-7) M) was partially 
inhibitory. The induction of CD23 and class II MHC Ag by IL-4 required intact protein 
synthesis as shown by its inhibition by cycloheximide. These results indicate that the induction 
of CD23 and class II MHC Ag by IL-4 is regulated in a coordinated way (Rousset et al., 
Regulation of Fc receptor for IgE (CD23) and class II MHC antigen expression on Burkitt's 
lymphoma cell lines by human IL-4 and IFN-gamma. J Immunol 140(8):2625-32, 1988). 

The B cell surface trigger(s) and the molecular mechanism(s) of somatic 
hypermutation remain unknown, partly because of the lack of amendable in vitro models. 
Recently, however, it was reported that upon B cell receptor cross-linking and coculture with 
activated T cells, the Burkitt's lymphoma cell line BL2 introduces mutations in its IgVH gene 
in vitro. The relevance of a culture model is confirmed by establishing that the entire spectrum 
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of somatic mutations observed in vivo, including insertions and deletions, could be found in 
the DNA of BL2 cells. Additionally, it was showed that among four human B cell lines, only 
two with a centroblast-like phenotype can be induced to mutate. Triggering of somatic 
mutations in BL2 cells requires intimate T-B cell contacts and is independent of CD40-CD40- 
ligand (CD40L) interactions as shown by 1) the lack of effect of anti-CD40 and/or anti- 
CD40L blocking Abs on somatic mutation and 2) the ability of a CD40L-defIcient T cell clone 
(isolated from an X-linked hyper-IgM syndrome patient) to induce somatic mutation in B cell 
receptor-engaged BL2 cells. Thus, the in vitro model reveals that T-B cell membrane 
interactions through surface molecules different from CD40-CD40L can trigger somatic 
hypermutation (Denepoux et al., T cells can induce somatic mutation in B cell receptor- 
engaged BL2 Burkitt's lymphoma cells independently of CD40-CD40 ligand interactions. J 
Immunol 164(3): 1306-1 3, 2000). 

A hybridoma-derived monoclonal antibody, produced by immunization with the 
Burkitt's tumor-derived B-lymphoblastoid cell line, B35M, was previously shown to detect a 
68,000 dalton surface membrane protein, BL2, on the surface of peripheral blood B cells, 
which is absent from thymocytes, T cells, and granulocytes. In a recent study, the expression 
and distribution of BL2 on benign and malignant human lymphoid cells was investigated. 
Indirect immunofluorescent assay with this monoclonal antibody demonstrated that BL2 is 
expressed by cells within the fetal liver and by a variable proportion of lymph node, tonsil, and 
spleen B cells, but not by T cells. The neoplastic cells isolated from 18 T-cell malignancies 
were BL2- . BL2 was was heterogeneously expressed by a variable proportion of the 
malignant cells in 29/32 cases of B-chronic lymphocytic leukemia and 33/38 cases of B-cell 
lymphomas, but appeared to be lost in the terminal stages of B-cell differentiation, as 
myeloma plasma cells were BL2- . BL2 expression was not limited to B cells of a particular 
surface immunoglobulin isotype. Immunofluorescent staining for BL2 in cryostat tissue 
sections demonstrated that the majority, but not all, germinal center and interfollicular Ia+ 
(non-T) cells are BL2+. These findings suggested that BL2 is a B-cell lineage-specific 
differentiation marker that may be useful in the study of B-cell ontogeny and in defining 
subgroups of the B-cell malignancies (Knowles et al., A new human B-lymphocyte surface 
antigen (BL 2) detectable by a hybridoma monoclonal antibody: distribution on benign and 
malignant lymphoid cells. Blood 1983 Jul;62(l): 191-9, 1983). 

The protein similarity information, expression pattern, and map location for the NOV9 
suggest that NOV9 may have important structural and/or physiological functions characteristic 
of the Immunoglobulin protein family. Therefore, the NOV9 nucleic acids and proteins of the 
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invention are useful in potential therapeutic applications implicated in various diseases and 
disorders described below and/or other pathologies. For example, the NOV9 compositions of 
the present invention will have efficacy for treatment of patients suffering from inflammatory 
disorders such as osteo- and rheumatoid-arthritis, inflammatory bowel disease, Crohn's 
disease; immunological disorders, AIDS; cancers including but not limited to lung cancer, 
colon cancer, leukemia or pancreatic cancer.; blood disorders; asthma; psoriasis; 
inflammatory skin disordersvascular disorders, hypertension, skin disorders, renal disorders 
including Alport syndrome, immunological disorders, tissue injury, cancers, fibrosis disorders, 
bone diseases, Ehlers-Danlos syndrome type VI, VII, type IV, S-linked cutis laxa and Ehlers- 
Danlos syndrome type V, osteogenesis imperfecta, Immuno therapy of inflammatory and 
infectious diseases such as AIDS, treatment of Neurologic diseases, Brain and/or autoimmune 
disorders like encephalomyelitis, neurodegenerative disorders. Alzheimer's Disease, 
Parkinson's Disorder, immune disorders, and hematopoietic disorders, endocrine diseases, 
muscle disorders, wound repair, bacterial, fungal, protozoal and viral infections (particularly 
infections caused by HIV-1 or HIV-2), pain, cancer (including but not limited to Neoplasm; 
adenocarcinoma; lymphoma; prostate cancer; uterus cancer), anorexia, bulimia, asthma, 
Parkinson's disease, acute heart failure, hypotension, hypertension, urinary retention, 
osteoporosis, multiple sclerosis; and Albright Hereditary Osteodystrophy, angina pectoris, 
myocardial infarction, ulcers, asthma, allergies, benign prostatic hypertrophy, and psychotic 
and neurological disorders, including anxiety, schizophrenia, manic depression, delirium, 
dementia, severe mental retardation and dyskinesias, such as Huntington's disease or Gilles de 
la Tourette syndrome. The NOV9 nucleic acid encoding Immunoglobulin-like protein, and 
the Immunoglobulin-like protein of the invention, or fragments thereof, may further be useful 
in diagnostic applications, wherein the presence or amount of the nucleic acid or the protein 
are to be assessed. 

NOV10 

NOV10 includes three novel Type II Cytokeratin-like proteins disclosed below. The 
disclosed proteins have been named NOV 10a, NOV 10b and NOV 10c. 

NOVlOa 

A disclosed NOV 10a nucleic acid of 1782 nucleotides (also referred to 
GSAC055715.12 D) encoding a Type II Cytokeratin-like protein is shown in Table 10A. An 
open reading frame was identified beginning with an ATG initiation codon at nucleotides 63- 
65 and ending with a TAA codon at nucleotides 1710-1712. Putative untranslated regions 
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upstream from the intiation codon and downstream from the termination codon are underlined 
in Table 10A, and the start and stop codons are in bold letters. 



Table 10A. NOVlOa Nucleotide Sequence (SEQ ID NO:43) 



CAGAACCTTTTGGGATTTTGCCTTCCTCCCTCCCGCATCTGAGCTTTGTCTCCACCAGCAAC ATGAGCCGCCAATTCACC 
TGCAAGTCGGGAGCTGCCGCCAAGGGGGGCTTCAGTGGCTGCTCAGCTGTGCTCTCAGGGGGCAGCTCATCCTCCTTCCG 
GGCAGGGAGCAAAGGGCTCAGTGGGGGCTTTGGCAGCCGGAGCCTCGCAGGGAGCAAAGGGCTCAGTGGGGGCTTTGGCA 
GCCGGAGCCTCTACAGCCTGGGGGGTGTCCGGAGCCTCAATGTGGCCAGTGGCAGCGGGAAGAGTGGAGGCTATGGATTT 
GGCCGGGGCCGGGCCAGTGGCTTTGCTGGAAGCATGTTTGGCAGTGTGGCCCTGGGGCCTGTGTGCCCAACTGTATGCCC 
ACCTGGAGGCATCCACCAGGTTACCATCAATGAGAGCCTCCTGGCCCCCCTCAACGTGGAGCTGGACCCCAAGATCCAGA 
AAGTGCGTGCCCAGGAGCGAGAGCAGATCAAGGCTCTGAAOUVCAAGTTCGCCTCCTTCATCGAa^GGTGCGGTTCCTG 
GAGCAGCAGAACCAGGTACTGGAGACCAAGTGGGAGCTGCTGCAGCAGCTGGACCTGAACAACTGCAAGAACAACCTGGA 
GCCCATCCTCGAGGGCTACATCAGCAACCTGCGGAAGCAGCTGGAGACGCTGTCTGGGGACAGGGTGAGGCTGGACTCGG 
AGCTGAGGAATGTGCGGGACGTAGTGGAGGACTACAAGAAGAGGTATGAGGAGGAAATCAAC^^ 

AACGAGTTTGTGCTGCTCAAGAAGGATGTGGATGCTGCTTACGCCAATAAGGTGGAACTGCAGGCCAAGGTGGAATCCAT 
GGACCAGGAGATCAAGTTCTTCAGGTGTCTCTTTGAAGCCGAGATCACTCAGATCCAGTCCCACATCAGTGACATGTCTG 
TCATCCTGTCCATGGACAACAACCGGAACCTAGACCTGGACAGCATCATTGACGAAGTCCGCACCCAGTATGAGGAGATT 
GCCTTGAAGAGTAAGGCCGAGGCTGAGGCCCTGTACCAGACCAAGTTCCAAGAGCTTCAGCTGGCAGCTGGCAGGCATGG 
GGACGACCTCAAAAACACCAAGAATGAAATCTCGGAGCTCACTCGGCTCATCCAGAGAATCCGCTCAGAGATCGAGAACG 
TGAAGAAGCAGGCTTCCAACCTGGAGACAGCCATCGCTGATGCTGAGCAGCGGGGAGACAACGCCCTGAAGGATGCCCGG 
GCCAAGCTGGACGAGCTGGAGGGCGCCCTGCACCAGGCCAAGGAGGAGCTGGCACGGATGCTGCGCGAGTACCAGGAGCT 
CATGAGCCTGAAGCTGGCCCTGGACATGGAGATCGCCACCTATCGCAAGCTACTGGAGAGCGAGGAGTGCAGGATGTCAG 
GAGAATTTCCCTCCCCTGTCAGCATrTrrATrATCAGCAGCACCAGTGGrGGCAGTGTCAGTGGCTATGGCGGTGCCAGT 
GGTGTCGGCAGTGGCTTAGGCCTGGGTGGAGGAAGCAGCTACTCCTATGGCAGTGGTCTTGGCGTTGGAGGTGGCTTCAG 
TTCCAGCAGTGGCAGAGCCATTGGGGGTGGCCTCAGCTCTGTTGGAGGCGGCAGTTCCACCATCAAGTACACCACCACCT 
CCT CCTCCAGCAGGAAGAG CTATAAGCACT AA AGTG CGT CTGCT AG CT CT CGGT C CCACAGT CCTCAGG CCCCTCTCTGG 
CTGCAGAGCCCTCTCCTCAGGT 



The disclosed NOV 10a nucleic acid sequence, localized to chromosome 12, has 1255 
of 1478 bases (84%) identical Mus musculus type II cytokeratin mRNA (gb:GENBANK- 
ID:AB033744|acc:AB033744.1) (E = 5.2e' 231 ). 

A disclosed NOVlOa polypeptide (SEQ ID NO:44) encoded by SEQ ID NO:43 is 549 
amino acid residues and is presented using the one-letter amino acid code in Table 10B. 
Signal P, Psort and/or Hydropathy results predict that NOVlOa does not contain a signal 
peptide and is likely to be localized in the cytoplasm with a certainty of 0.4500. 



Table 10B. Encoded NOVlOa protein sequence (SEQ ID NO:44). 



MSRQFTCKSGAAAKGGFSGCSAVLSGGSSSSFRAGSKGLSGGFGSRSLAGSKGLSGGFGSRSLYSLGGVRSLNVASGSGK 
SGGYGFGRGRASGFAGSMFGSVALGPVCPTVCPPGGI HQVT INESLLAPLNVELDPKI QKVRAQEREQ I KALNNKFASFI 
DKVRFLEQQNQVLETKWELLQQLDLNNCKNNLEP I LEGY I SNLRKQLETLSGDRVRLDSELRNVRDWEDYKKRYEEE I N 
KRTAAENEFVLLKKDVDAAYANKVELQAKVESMDQE I KFFRCLFEAE I TQ I QSH I SDMSVI LSMDNNRNLDLDS 1 1 DEVR 
TQYEE I ALKS KAE AEALYQT KFQ ELQLAAGRHGDDLKNT KNE I S ELTRL I QR I RSE I ENVKKQASNLETAI ADAEQRGDN 
ALKDARAKLDELEGALHQAKEELARMLREYQELMSLKLALDME I ATYRKLLESEECRMSGEFPSPVS I S 1 1 SSTSGGSVS 
GYGGASGVGSGLGLGGGSSYSYGSGLGVGGGFSSSSGRAIGGGLSSVGGGSSTI KYTTTSSSSRKSYKH 



The NOVlOa amino acid sequence has 440 of 519 amino acid residues (84%) identical 
to, and 465 of 519 amino acid residues (89%) similar to, a Mus musculus 524 amino acid 
residue Type II cytokeratin (ptnr:SPTREMBL-ACC:Q9R0H5) (E = 4.6e~ 221 ). 

NOVlOa is expressed in at least the following tissues: skin, muscle, bone, cartilage, 
Colon carcinoma, lung. This information was derived by determining the tissue sources of the 
sequences that were included in the invention including but not limited to SeqCalling sources, 
Public EST sources, Genomic Clone sources, Literature sources, and/or RACE sources. In 
addition, NOVlOa is predicted to be expressed in the following tissues because of the 
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expression pattern of a closely related Mus musculus mRNA for type II cytokeratin 
(GENBANK-ID: gb:GENBANK-ID:AB033744 |acc:AB033744.1):skin, muscle, bone, 
cartilage, Colon carcinoma, lung. 



NOVlOb 

A disclosed NOV 10b nucleic acid of 1601 nucleotides (also referred to 
GSAC055715 C) encoding a Type II Cytokeratin-like protein is shown in Table 10C. An 
open reading frame was identified beginning with an ATG initiation codon at nucleotides 66- 
68 and ending with a TGA codon at nucleotides 1599-1601 . A putative untranslated region 
upstream from the intiation codon is underlined in Table 10C, and the start and stop codons 
are in bold letters. 



Table 10C. NOVlOb Nucleotide Sequence (SEQ ED NO:45) 

CAGGAGGGATTCATGGGGAGTTCACGGTGGAACAGACAAAAATCTCGCACCGGTACTTGCGAGCCA TGAGCCGCCAACTG 
ACCCATTTCCCCCGCGGGGAGCGCCTGGGCTTCAGCGGTTGCTCCGCGGTCCTCTCTGGCGGGATCGGCAGCAGCTCCGC 
CTCATTCCGGGCCCGGGTCAAGGGCTCGGCCTCCTTTGGCAGCAAGAGCCTCTCCTGCCTTGGGGGCAGCCGAAGCCTGG 
CGCTCAGCGCTGCTG CACGGCGGGG CGGCGGCCGCCTGGGCGGCTT CGTGGGCACCG CCTT CGG CAG CG CCGGGCTGGGG 
CCCAAGTGTCCCTCCGTGTGCCCACCCGGGGGCATCCCTCAGGTCACCGTCAACAAGAGCCTCCTGGCCCCGCTCAACGT 
GGAGATGGACCCCGAGATCCAGAGGGTGCGCGCCCAGGAGCGGGAGCAGATGAAGGCGCTAAACAACAAGTTCGCCTCCT 
TCATCGACAAGGTGCGGTTCCTGGAGCAGCAGAATCAGGTGCTAGAGACCAAGTGGAACCTCCTACAGCAGCTGGACTTG 
AACAACTGCAGGAAGAACCTGGAGCCCATTTATGAGGGCTACATCAGCAACCTGCAGAAGCAGCTGGAGATGCTGTCTGG 
GGACGGGGTGAGGCTGGATTCGGAGCTGAGGAACATGCAGGATTTGGTGGAGGACTACAAGAAGAGATATGAGGTGGAGA 
TTAACAGACGCACAGCTGCTGAGAATGAGTTTGTGGTGCTCAAGAAGGACGTGGATGCTGCTTACATGAATAAGGTTGAG 
CTCCAGGCCAAGGTGGACTCCTTGACAGATGAGATTAAATTCTTCAAGTGCCTTTATGAAGGGGAGATCACTCAGATCCA 
GTCCCACATCAGCGACACGTCCATCGTCCTGTCAATGGACAACAACCGGGATCTGGACCTGGACAGCATCATTGCCGAGG 
TCCGTGCCCAGTACGAGGAGATTGCCCTAAAGAGCAAGGCCGAGGCTGAGACCCTGTACCAGACCAAGATCCAGGAGCTG 
CAGGTCACAGCAGGCCAGCATGGGGATGACCTCAAGCTCACCAAGGCTGAAATCTCTGAGCTCAACCGCCTGATCCAGAG 
GATCCGCTCAGAGATAGGGAATGTGAAGAAGCAGTGTGCCGATCTGGAGACGGCCATCGCCGACGCTGAACAGCGGGGGG 
ACTGCGCCCTGAAAGATGCCCGGGCCAAGCTGGATGAGCTGGAGGGCGCCCTGCACCAGGCCAAGGAGGAGCTGGCACGG 
ATGCTGCGTGAGTACCAGGAGCTCGTGAGCCTGAAGCTGGCCCTGGATATGGAGATCGCCACCTACCGCAAGCTGCTGGA 
GAGCGAGGAGTGCAGGATGTCTGGCGAATATCCAAATTCTGTGAGCATCTCCGTCATCAGCAGCACCAATGCTGGGGCAG 
GAGGGGCTGGCTTCAGCATGGGCTTTGGCGCCTCAAGCAGTT^ 

GGCAGCTGTGGCAGTGAGCTCAAGGATCCCCTTGCCAAAACCTCGGGGAGCAGCTGTGCCACCAAAAAGGCCTCCAGATG 
A _ 



The disclosed NOVlOb nucleic acid sequence, localized to chromosome 12, has 1004 
of 1224 bases (82%) identical Mus musculus type II cytokeratin mRNA (gb:GENBANK- 
ID:AB033744|acc:AB033744.1) (E = 4.8e 176 ). 

A disclosed NOVlOb polypeptide (SEQ ID NO:46) encoded by SEQ ID NO:45 is 51 1 
amino acid residues and is presented using the one-letter amino acid code in Table 10D. 
Signal P, Psort and/or Hydropathy results predict that NOVlOb does not contain a signal 
peptide and is likely to be localized in the cytoplasm with a certainty of 0.4500. 



Table 10D. Encoded NOVlOb protein sequence (SEQ ID NO:46). 



MSRQLTHFPRGERLGFSGCSAVLSGGIGSSSASFRARVKGSAS FGSKSLSCLGGSRSLALSAAARRGGGRLGGFVGTAFG 
S AGLG PKCPS VCP PGG I PQVTVNKSLLAPLNVEMDPE I QRVRAQEREQ I KALNNKFAS F I DKVRFLEQQNQVLET KWNLL 
QQLDLNNCRKNLEPIYEGYISNLQKQLEMLSGDGVRLDSELRNMQDLVEDYKKRYEVEINRRTAAENEFVVLKKDVDAAY 
MNKVELQAKVDSLTDEIKFFKCLYEGEITQIQSHISDTSIVLSMDNNRDLDLDSI IAEVRAQYEEIALKSKAEAETLYQT 
KIQELQVTAGQHGDDLKLTKAEISELNRLIQRIRSEIGNVKKQCADLETAIADAEQRGDCALKDARAKLDELEGALHQAK 
EELARMLREYQELVSLKLALDMEIATYRKLLESEECRMSGEYPNSVSISVI SSTNAGAGGAGFSMGFGASSSYSYKTAAA 
DVKTKGSCGSELKDPLAKTSGSSCATKKASR 
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The NOV 10b amino acid sequence has 380 of 524 amino acid residues (72%) identical 
to, and 430 of 524 amino acid residues (82%) similar to, a Mus musculus 524 amino acid 
residue Type II cytokeratin (ptnr : SPTREMB L- ACC : Q9R0H5) (E = Lie 185 ). 

NOV 10b is expressed in at least the following tissues: skin, muscle, bone, cartilage, 
Colon carcinoma, lung. This information was derived by determining the tissue sources of the 
sequences that were included in the invention including but not limited to SeqCalling sources, 
Public EST sources, Genomic Clone sources, Literature sources, and/or RACE sources. In 
addition, NOV 10b is predicted to be expressed in the following tissues because of the 
expression pattern of a closely related Mus musculus mRNA for type II cytokeratin 
(GENBANK-ID: gb : GENB ANK-ID : ABO 3 3 744 |acc:AB033744.1):skin, muscle, bone, 
cartilage, Colon carcinoma, lung. 



JNOVlOc 



A disclosed NOV 10c nucleic acid of 1606 nucleotides (also referred to 
GSAC055715 B) encoding a Type II Cytokeratin-like protein is shown in Table 10E. An open 
reading frame was identified beginning with an ATG initiation codon at nucleotides 1-3 and 
ending with a TAG codon at nucleotides 1515-1517. A putative untranslated region 
downstream from the termination codon is underlined in Table 10E, and the start and stop 
codons are in bold letters. 



Table 10E. NOVlOc Nucleotide Sequence (SEQ ID NO:47) 

ATGAGCCGCCAATTCACCTACAAGTCGGGAGCTGCTGCCAAGGGGGGCTTCAGCGGCTGCTCCGCTGTGCTCTCAGGGGG 
CAGCTGATCCTCCTACCGAGCAGGGGGCAAAGGGCTCAGTG 

CCCGGAGCATCTCTTTCAATGTGGCCAGTGGCAGTGGGTGGGCAGGAGGCTATGGATTTGGCCGGGGCCGGGCCAGTGGC 
TTTGCTGGCAGCATGTTTGGCAGTGTGGCCTTGGGGTCCGTGTGTCCGTCGTTGTGCCCGCCCGGGGGTATCCATCAGGT 
CAC CAT CAACAAGAG CCTCCTGGCACCCCTG AACGTGGAGCTGGACCCTGAAATC CAG AAAGTGCG TGC CCAGGAG CGGG 
AGCAGATCAAGGTGCTGAACAAC^GTTCGCCTCCTTCATTGACAAGGTGCGGTTCCTGGAGCAGCAGAACCAGGTGCTG 
GAGACCAAGTGGGAGCTGCTACAGCAGCTGGACCTGAACAACTGCAAGAATAACCTGGAGCCCATCCTTGAGGGCTACAT 
CAGCAACCTGCGGAAGCAGCTGGAGACGCTGTCTGGGGACAGGGTGAGGCTGGACTCGGAGCTGAGGAGCGTGCGCGAAG 
TGGTGGAGGACT ACAAGAAGAGGT ATGAAGAAGAAAT AAACAAGCGCACAACTGCTGAGAATGAAT T TGTGGTGCTTAAG 
AAGGACGTGGACGCAGCTTACACGAGCAAAGTGGAGCTGCAGGCCAAGGTGGATGCCCTGGATGGAGAAATCAAGTTCTT 
CAAGTGTCTGTACGAGGGGGAGACTGCTCAGATCCAGTCCCACATCAGCGACACGTCCATCATCCTGTCCATGGACAACA 
ACCGGAACCTGGACCTGGACAGCATCATTGCTGAGGTCCGTGCCCAGTATGAGGAGATCGCCCGGAAGAGCAAGGCCGAG 
GCCGAGGCCCTGTACCAGACCIAAGTTCCAGGAGCTGCAGCTAGCAGCCGGCCGGCATGGGGATGACCTGAAACAC^CC^ 
AAATGAGATCTCAGAGCTGACCCGTCTCATCCAAAGACTGCGCTCGGAGATTGAGAGTGTGAAGAAGCAGTGTGCCAACC 
TGGAGACGGCCATCGCTGACGCCGAGCAGCGGGGGGACTGTGCCCTCAAGGATGCCAGGGCCAAGCTGGATGAGCTGGAG 
GGCGCCCTGCAGCAGGCCAAGGAGGAGCTGGCACGGATGCTGCGCGAGTACCAAGAGCTTTTGAGCGTGAAGCTGTCCCT 
GGATATTGAGATCGCCACCTACCGCAAGCTGCTGGAGGGCGAGGAGTGCAGGATGTCCGGAGAATATACCAACTCCGTGA 
GCAT TTCGGT CAT CAACAGCT CCATGGCCGGGATGG CAGGCACAGGGGCTGGCTTTGG AT T CAGCAATGCTGG CACCTAC 
GGCTACTGGCCCAGCTCTGTCAGCGGGGGCTACIAGCATGCTGCCn , GGGGGCTGTGTCACTGGCAGTGGGAACTGTAGCCC 
CCACACAC^CCCAGAGGGTCAGCCCCACTGGAAGTTTCCAGGGTGATCTTGGGAGTGATAACCCCAGTAATTGGAGGCCA 
GCAGGT 



The disclosed NOV 10c nucleic acid sequence, localized to chromosome 12, has 1271 
of 1525 bases (83%) identical Mus musculus type II cytokeratin mRNA (gb:GENBANK- 
ID:AB033744|acc:AB033744.1) (E = 5.0e' 228 ). 

A disclosed NOV 10c polypeptide (SEQ ID NO:48) encoded by SEQ ID NO:47 is 521 

amino acid residues and is presented using the one-letter amino acid code in Table 10F. 
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Signal P, Psort and/or Hydropathy results predict that NOV 10c does not contain a signal 
peptide and is likely to be localized in the cytoplasm with a certainty of 0.4500. 



Table 10F. Encoded NOVlOc protein sequence (SEQ ID NO:48). 



MSRQFTYKSGAAAKGGFSGCSAVLSGGSSSSYRAGGKGLSGGFSSRSLYSLGGARSISFNVASGSGWAGGYGFGRGRASG 
FAGSMFGSVALGSVCPSLCPPGGIHQVTINKSLLAPLNVELDPEIQKVRAQEREQIKVLNNKFASFIDKVRFLEQQNQVL 
ETKWELLQQLDLNNCKNNLEPI LEGY I SNLRKQLETLSGDRVRLDSELRS VRE WEDYKKRYEEE INKRTTAENEFWLK 
KDVDAAYTSKVELQAKVDALDGE I KFFKCLYEGETAQI QSH I SDTS I I LSMDNNRNLDLDS I I AEVRAQYEE I ARKSKAE 
AEALYQTKFQELQU^GRHGDDLKHTKNEISELTRLIQRLRSEIESVKKQCANLETAIADAEQRGDCALKDARAKLDELE 
GALQQAKEEIARMLREYQELLSVKLSLDIEIATYRKLLEGEECRMSGEYTNSVSISVINSSMAGMAGTGAGFGFSNAGTY 
GYWPSSVSGGYSMLPGGCVTGSGNCSPHTHPEGQPHWKFPG 



The NOVlOc amino acid sequence has 414 of 506 amino acid residues (81%) identical 
to, and 454 of 506 amino acid residues (89%) similar to, a Mus musculus 524 amino acid 
residue Type II cytokeratin (ptnr : SPTREMB L- ACC : Q9R0H 5 ) (E = l.le' 212 ). 

NOVlOc is expressed in at least the following tissues: skin, mammary gland, and lung. 
This information was derived by determining the tissue sources of the sequences that were 
included in the invention including but not limited to SeqCalling sources, Public EST sources, 
Genomic Clone sources, Literature sources, and/or RACE sources. In addition, NOVlOc is 
predicted to be expressed in the following tissues because of the expression pattern of a 
closely related Mus musculus mRNA for type II cytokeratin (GENBANK-ID: gb:GENBANK- 
ID:AB033744 |acc:AB033744.1): skin, mammary gland, and lung. 

NOVlOa, NOVlOb and NOVlOc are very closely homologous as is shown in the 
amino acid alignment in Table 10G. 

Table 10G Amino Acid Alignment of NOVlOa - NOVlOc 
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REQI KALNNKFASFIDKVRFLEQQNQVLETKWELLQQLDLNNCKNNLEPI 
REOI KALNNKFAS F IDKVRFLEQQNQVLETKW^LLQQLDLNNC | j % NLEP I 
REQIKgLNNKFASFIDKVRFLEQQNQVLETKWELLQQLDLNNCKNNLEPI 
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legyi snlrkqletlsgdrvrldselrpvrmvvedykkryeeeinkrt' 
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NOVlOb 
NOVlOb 



NOVlOa 
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NOVlOa 
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SNEFVVLKKDVDAAYijNKVELQAKVDSLjgEIKFFKCLYEGEITQIQSHI 
ENEFWLKKDVDAAY^KVELQAKVdIlDSE I KFFKCLYEGEiEQIQSH I 
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-a|a- dvk||k1 ^^ ELK g p i AK B® G ™ c i T E 

rfP - S sE^^fgMLPg GaiS SG l cs Pf^HPEGQPHW 



SD^Sgjl LSMDNNRNLDLDS I I jgEVRgQYEE I ALKSKAEAEALYQTKFQEL 
SDTS l|LSMDNNR|LDLDSI IAEVRAQYEEIALKSKAEAE^LYQTKflQEL 
SDTS I I LSMDNNRNLDLDS I I AEVRAQYEE I ALKSKAEAEALYQTKFQEL 



Q^Jag|HGDDLk|tk2e I SELgRLI QRI RSE igNVKKQCAgLETAI ADAE 

qlaagrhgddlk1tkne i seltrli qrJrse i eIvkkqcanletai adae 



qrgdjjjalkdarakldelegalhqakeelarmlreyqel|slklaldmeia 
qrgdcalkdarakldelegalhqakeelarmlreyqelffislklaldmeia 
qrgdcalkdarakldelegalSqakeelarmlreyqel§s^kl§ldSeia 




NOVlOa s|kh 
NOVlOb gASR 
NOVlOb gjjPG 

Homologies to any of the above NOV 10 proteins will be shared by the other NOV 10 
proteins insofar as they are homologous to each other as shown above. Any reference to 
NOV 10 is assumed to refer to both of the NOV 10 proteins in general, unless otherwise noted. 

The disclosed NOVlOa polypeptide has homology to the amino acid sequences shown 
in the BLASTP data listed in Table 10H. 



Table 10H. BLAST results for NOVlOa 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi| 15321302 |ref | XP 
053295.1 | 
(XM_053295) 


keratin 6 irs 
[Homo sapiens] 


523 


384/425 
(90%) 


386/425 
(90%) 


0.0 


gi|l5321300|ref |XP 
053294. 1| 
(XMJD53294) 


hypothetical 
protein XPJD53294 
[Homo sapiens] 


441 


354/368 
(96%) 


356/368 
(96%) 


le-179 


gi| 9910294 |ref | NP 0 
64340. 1| 
(NM 019956) 


keratin complex 2, 
gene 6g [Mus 
mus cuius] 


524 


359/424 
(84%) 


377/424 
(88%) 


le-179 


gi| 15321298 |ref | XP 
053296. 1| 
(XM 053296) 


hypothetical 
protein XP_053296 
[Homo sapiens] 


336 


249/263 
(94%) 


251/263 
(94%) 


le-133 


gi| 7161776 |emb|CAB7 
6832. l| (Y19212) 


cytokeratin [Homo 
sapiens] 


551 


257/432 
(59%) 


329/432 
(75%) 


le-132 



The homology between these and other sequences is shown graphically in the 
ClustalW analysis shown in Table 101. 
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Table 101. ClustalW Analysis of NOV10 



1) Novel NOVlOa (SEQ ID NO:44) 

2) gill5321302lref]XP 053295.11 (XMJ353295) keratin 6 irs [Homo sapiens] (SEQ ID NO: 123) 

3) gi|15321300|ref]XP 053294.11 (XM_053294) hypothetical protein XP_053294 [Homo sapiens] (SEQ ID 
NO: 124) 

4) gi|9910294]reflNP 064340.1! (NM_019956) keratin complex 2, gene 6g [Mus musculus] (SEQ ID NO:125) 

5) gi 1 1 532 1 2981ref|XP 053296.11 (XM_053296) hypothetical protein XP_053296 [Homo sapiens] (SEQ ID 
NO: 126) 

6) gi]7 1 6 1 7761embiCAB76832. 1 1 (Y 1 921 2) cytokeratin [Homo sapiens] (SEQ ID NO: 127) 



NOVlOa 
gi 1 15321302 | 
gi | 15321300 j 
gi j 9910294 | 
gi | 15321298 | 
gij 7161776 | 



I 



10 
•I 



KS< 



I 



I 



30 
..|.. 

--G-- 
--G-- 



■I ■ 



SSSSaRA 



--G-- 



50 



FGS 



;llTFO|GSiRG|ErT^||TPAAGRSRFfSv|VARSAASSGSLGRI 



NOVlOa 

gi| 15321302| 

gi 1 15321300] 

gi j 9910294 | 

gi|l5321298| 

gi j 7161776 | 




SSAG- 



sia 



-ASf 



" -M^G^KNgGFGFgRNjg 



110 



130 



150 



NOVlOa 
gi | 15321302 | 
gij 15321300| 
gij 9910294| 
gij 15321298 | 
gij 7161776 | 



NOVlOa 
gi|l5321302| 
gi j 15321300] 
gij 9910294 | 
gij 15321298 | 
gij 7161776 | 



NOVlOa 

gi 
gi 
gi 
gi 
gi 



15321302 | 
15321300 j 
9910294 | 
15321298 | 
7161776] 



NOVlOa 

gi | 15321302 | 

gijl5321300| 

gij 9910294 | 

gij 15321298 | 

gij 7161776 | 




NOVlOa 
gi|l5321302| 
gij 15321300 j 
gij 9910294 | 
gij 15321298| 
gij 7161776] 



310 



320 



330 



340 
..] .. 



350 
••I 



Q I QS H I S DMS V I LS MDNNRNLDLDS 1 1 DE VRfflQY E E I ALKS KAE AE ALYQ 
Q I QSH I SDMS VI LSMDNNRNLDLDS I IDEVRKQYEE I ALKSKAEAEALYQ 
Q I QSH I SDMS V I LSMDNNRNLDLDS 1 1 DE VRgQYEE I ALKS KAEAEALYQ 
Q I QSH I SDMS VI LSMDNNRNLDLDS I IDEVRgQYEEI ALKSKAEAEALYQ 
Q I QSH I SDMS VI LSMDNNRNLDLDS I I DEVrBqYEE I ALKS KAEAEALYQ 

Q^G^PEcJSsvIlsmdnnrnldlds i iBe v ^Q ye 1 ia SS s 1 aeae 3S y C 



360 



370 



380 



390 



400 



116 



410 



NOVlOa 
gi | 15321302 | 
gij 15321300] 
gij 9910294 | 
gi | 15321298 | 
gi | 7161776] 



NOVlOa 
gi | 15321302 | 
gij 15321300) 
gij 9910294 | 
gij 15321298 | 
gij 7161776 | 



NOVlOa 
gi | 15321302 | 
gi j 15321300 j 
gij 9910294 | 
gij 15321298) 
gi j 7161776 | 



NOVlOa 

gi| 15321302) 

gi|l5321300| 

gi | 9910294 | 

gi j 15321298| 

gij 7161776 | 



420 
..1 



430 
..I.. 



440 



450 



taiadaeqrgdgalkdarakldelegalhqakeeliarmlreyqelmslkl 
taiadaeqrgdSalkdarakldelegalhqakeelarmlreyqelmslkl 
taiadaeqrgdJalkdarakldelegalhqakeelarmlreyqelmslkl 
taiadaeqrgd^alkdarakldelegalhqakeelarmlreyqelmslkl 



^H^LEgAL^AK^^ARiLREYQELM^K 



500 
jSVSjYGGlSGV 

'svyHfrpSmvs 
vySfrpSmvs 
;gg y@frpHtvs 
Jivp 
y^rgsSigg 




Table 10J lists the domain description from DOMAIN analysis results against 
NOVlOa. This indicates that the NOVlOa sequence has properties similar to those of other 
proteins known to contain these domains. 



Table 10J. Domain Analysis of NOVlOa 

gnl | Pfam|pfam0Q038 , filament, Intermediate filament protein. 
NO:206) 

Length = 312 residues, 100.0% aligned 

Score = 291 bits (745), Expect = 7e-80 



(SEQ ID 



RKQLETLSGDRVRLDSELRNVRDWEDYKKRYEEEINKRTAAENEFVLLKKDVDAAYANK 

I + I++ 1+ +1 II 1+ 1 + 1+ II++I + II + III I 111+ I l + M + l I + 

00038 60 RRQIDQLTNERARLQLE I DNLREAAEDFRKKYEDEINLRQEAENDLVGLRKDLDEATLAR 119 



NOVlOa 


144 


00038 


1 


NOVlOa 


204 


00038 


60 


NOVlOa 


264 


00038 


120 


NOVlOa 


324 


00038 


179 



QE REQ I KALNNKFAS F I DKVR FL EQQNQVLETKW ELL QQLDLNNCKNNL E P I L EG Y I S NL 

l + l I++ I I++ I l + l I I I I I I I I I 1+ II I I l + l + | + | | | 

NEKEQMQNLNDRLAS Y I DKVRFLEQQNKELEVKI EELRQ - KQAPS VSRL YSL YETE I EEL 



VELQAKVESMDQEIKFFRCLFEAEITQIQSHISDMSVILS^4DNNRNLDLDSIIDEVRTQY 

1 + 1 + 1111+ +I++I + ! |+ ++I + I I +1 + II I III + l+l II 
VDLENKVES LQEELE FLKKNHEEEVKELQAQI QD - TVNVEMDAARKLDLTKALRE I RAQY 



203 



59 



263 



323 



178 



NOVlOa 324 EEIALKSKAEAEALYQTKFQELQLAAGRHGDDLKNTKNEISELTRLIQRIRSEIENVKKQ 383 

I I I I I++ III I++I +111 II 1 + 1+ I++ I ll + M I || + I++++I | 
00038 179 EEIAKKNRQEAEEWYKSKLEELQTAAARNGEALRSAKEEITELRRQIQSLEIELQSLKAQ 238 
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N0V1 0 a 384 ASNLETA I ADAEQRGDNALKDARAKLDELEGALHQAKEELARMLRE YQELMSLKLALDME 443 

+ +|| +|+ | + | + |+ +| + +1 I I I +11 + 11 I I I I I I 1+ +IIIII + I 
00038 239 NASLERQLAELEER YELELRQ YQAL I SQLEEELQQLREEMARQLREYQELLDVKLALD IE 298 

NOVlOa 444 I ATYRKLLES EECR 457 

Ilillllll II I 
00038 299 IATYRKLLEGEESR 312 

Cytokeratins are constituent proteins of intermediate filaments (IFs) that form 
heterotypic tetrameric IF subunits containing two polypeptide chains of each of the two 
cytokeratin subfamilies, i.e. the acidic (type I) and the basic (type II). To locate the molecular 
domains involved in the formation of these heterotypic complexes, a binding assay was 
developed. The results obtained indicate that: (1) the binding between cytokeratin 
polypeptides of the complementary type is stronger and more selective than interactions of 
cytokeratins with other IF and non-IF proteins; (2) both the head and the tail portions of the 
proteins are not required for heterotypic complex formation; (3) the complementarity 
information located in the alpha-helical portions of the rod domain, and in short sequences 
immediately flanking them, is sufficient to discriminate between the two types of cytokeratins 
and to secure the formation of heterotypic cytokeratin complexes; (4) both coils 1 and 2 of the 
rod can contribute to this association; and (5) the formation of the heterotypic cytokeratin 
complex is not critically dependent upon ionic interactions. These results are further 
compatible with the concept that the heterotypic binding takes place between cytokeratin 
homodimer coiled-coils (Hatzfeld et al., Cytokeratin domains involved in heterotypic complex 
formation determined by in-vitro binding assays. J Mol Biol 197(2):237-55, 1987). 

Human liver parenchymal cells have a very simple cytokeratin composition and 
express only one cytokeratin pair: cytokeratin 8 (a type II cytokeratin, molecular weight 52 
kD) and cytokeratin 18 (a type I cytokeratin, molecular weight 45 kD). Intrahepatic bile duct 
cells contain in addition to cytokeratins 8 and 18 also cytokeratins 7 (a type II cytokeratin, 
molecular weight 54 kD) and cytokeratin 19 (a type I cytokeratin, molecular weight 40 kD) 
(Van Eyken et al., Immunocytochemistry of cytokeratins in primary human liver tumors. 
APMIS Suppl 23:77-85 1991). 

Three monoclonal antibodies, 1C7, 2D7 and 6B10, directed against cytokeratins of 
human esophagus were isolated and characterized by one- and two-dimensional gel 
electrophoresis and by immunohistochemical staining on sections of human epithelial tissues. 
In immunoblot experiments, antibodies of clones 1C7 (IgG2a) and 2D7 (IgG2b) react only 
with cytokeratin no. 13 of the acidic (type I) subfamily of cytokeratin polypeptides (Mr 54000; 
pi 5.1); antibodies of clone 6B10 (IgGl) detect only cytokeratin no. 4 (Mr 59000; pi 7.3) of 
the basic (type II) cytokeratin subfamily and allows the detection of this protein and possible 
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degradation products at high sensitivity. These monoclonal antibodies are the first examples of 
antibodies specific for individual cytokeratin polypeptides characteristic of certain complex 
epithelia. They allow the identification of distinct minor populations of cells present in certain 
complex and glandular epithelia and in tumors derived therefrom which hitherto have not been 
distinguished. The possible reasons for the occurrence of cell type heterogeneity of cytokeratin 
expression in complex epithelia and in some carcinomas are discussed (van Muijen et al., Cell 
type heterogeneity of cytokeratin expression in complex epithelia and carcinomas as 
demonstrated by monoclonal antibodies specific for cytokeratins nos. 4 and 13. Exp Cell Res 
162(1):97-113, 1986). 

Studies have analyzed the possibility that cytoskeletal proteins may be the target of 
forskolin in living Caco-2 cells. It was shown that forskolin initiates dramatic changes in the 
spatial organization of the cytokeratin network that correlate with an increased 
phosphorylation of cytokeratin molecules, whereas microtubules, microfilaments and vimentin 
remain mainly unaffected. Indirect immunofluorescence studies showed that the cytokeratin 
network is redistributed from the cell periphery to the cytoplasm. Biochemical experiments 
indicate that forskolin doesn't interfere with the cytokeratin profile, since the three cytokeratins 
normally found in intestine (CK 8, CK 1 8, CK 19) are similarly expressed in both control and 
forskolin-Caco-2 cells. Analysis of 32P-labeled cytokeratin extracted from the two cell 
populations demonstrates that forskolin quantitatively increases the phosphorylation of type I 
cytokeratin (CK 18 and CK 19), whereas the phosphorylation of type II cytokeratin (CK 8) is 
altered both quantitatively and qualitatively with the emergence of a new phosphorylation site 
(Baricault et al., The network organization and the phosphorylation of cytokeratins are 
concomitantly modified by forskolin in the enterocyte-like differentiated Caco-2 cell line. J 
Cell Sci 107 (Pt 10):2909-18, 1994). 

By using the subtractive hybridization method, two complementary DNA clones 
differently expressed in rat normal esophageal epithelium and squamous cell carcinoma 
induced by administration of precursors of N-nitrososarcosine ethyl ester were isolated. A rat 
homologue of the human 50-kDa type I cytokeratin 14 was cloned for the first time and shown 
to be expressed preferentially in squamous cell papillomas and carcinomas, whereas it was 
weakly expressed or absent in normal squamous epithelial cells and in hyperplastic lesions. A 
rat homologue of the mouse 57-kDa type II cytokeratin showed strong expression in both 
normal and tumor tissues. These results are well consistent with the reported alteration of 
keratin subspecies in human esophageal cancers, therefore, encouraging us to use this 
experimental system as a model for human esophageal carcinogenesis (Wang et al., 
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Identification of cytokeratin subspecies altered in rat experimental esophageal tumors by 
subtractive cloning. Cancer Lett 108(1): 1 19-27, 1996). 

The protein similarity information, expression pattern, and map location for the 
NOV 10 suggest that NOV 10 may have important structural and/or physiological functions 
characteristic of the Type II Cytokeratin protein family. Therefore, the NOV10 nucleic acids 
and proteins of the invention are useful in potential therapeutic applications implicated in 
various diseases and disorders described below and/or other pathologies. For example, the 
NOV 10 compositions of the present invention will have efficacy for treatment of patients 
suffering from inflammatory and infectious diseases such as AIDS; cancer, Neurologic 
diseases, Brain and/or autoimmune disorders like encephalomyelitis, neurodegenerative 
disorders, Alzheimer's Disease, Parkinson's Disorder, immune disorders, and hematopoietic 
disorders, endocrine diseases, muscle disorders, wound repair, bacterial, fungal, protozoal and 
viral infections (particularly infections caused by HIV-1 or HIV-2), pain, cancer (including but 
not limited to Neoplasm; adenocarcinoma; lymphoma; prostate cancer; uterus cancer), 
anorexia, bulimia, asthma, Parkinson's disease, acute heart failure, hypotension, hypertension, 
urinary retention, osteoporosis, Crohn's disease; multiple sclerosis; and Treatment of Albright 
Hereditary Osteodystrophy, angina pectoris, myocardial infarction, ulcers, asthma, allergies, 
benign prostatic hypertrophy, and psychotic and neurological disorders, including anxiety, 
schizophrenia, manic depression, delirium, dementia, severe mental retardation and 
dyskinesias, such as Huntington's disease. The NOV10 nucleic acid encoding Type II 
Cytokeratin-like protein, and the Type II Cytokeratin-like protein of the invention, or 
fragments thereof, may further be useful in diagnostic applications, wherein the presence or 
amount of the nucleic acid or the protein are to be assessed. 

NOVX Nucleic Acids and Polypeptides 

One aspect of the invention pertains to isolated nucleic acid molecules that encode 
NOVX polypeptides or biologically active portions thereof. Also included in the invention are 
nucleic acid fragments sufficient for use as hybridization probes to identify NOVX-encoding 
nucleic acids (e.g., NOVX mRNAs) and fragments for use as PCR primers for the 
amplification and/or mutation of NOVX nucleic acid molecules. As used herein, the term 
"nucleic acid molecule" is intended to include DNA molecules (e.g., cDNA or genomic 
DNA), RNA molecules (e.g., mRNA), analogs of the DNA or RNA generated using 
nucleotide analogs, and derivatives, fragments and homologs thereof. The nucleic acid 
molecule may be single-stranded or double-stranded, but preferably is comprised double- 
stranded DNA. 
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An NOVX nucleic acid can encode a mature NOVX polypeptide. As used herein, a 
"mature" form of a polypeptide or protein disclosed in the present invention is the product of a 
naturally occurring polypeptide or precursor form or proprotein. The naturally occurring 
polypeptide, precursor or proprotein includes, by way of nonlimiting example, the full-length 
gene product, encoded by the corresponding gene. Alternatively, it may be defined as the 
polypeptide, precursor or proprotein encoded by an ORF described herein. The product 
"mature" form arises, again by way of nonlimiting example, as a result of one or more 
naturally occurring processing steps as they may take place within the cell, or host cell, in 
which the gene product arises. Examples of such processing steps leading to a "mature" form 
of a polypeptide or protein include the cleavage of the N-terminal methionine residue encoded 
by the initiation codon of an ORF, or the proteolytic cleavage of a signal peptide or leader 
sequence. Thus a mature form arising from a precursor polypeptide or protein that has 
residues 1 to N, where residue 1 is the N-terminal methionine, would have residues 2 through 
N remaining after removal of the N-terminal methionine. Alternatively, a mature form arising 
from a precursor polypeptide or protein having residues 1 to N, in which an N-terminal signal 
sequence from residue 1 to residue M is cleaved, would have the residues from residue M+l to 
residue N remaining. Further as used herein, a "mature" form of a polypeptide or protein may 
arise from a step of post-translational modification other than a proteolytic cleavage event. 
Such additional processes include, by way of non-limiting example, glycosylation, 
myristoylation or phosphorylation. In general, a mature polypeptide or protein may result 
from the operation of only one of these processes, or a combination of any of them. 

The term "probes", as utilized herein, refers to nucleic acid sequences of variable 
length, preferably between at least about 10 nucleotides (nt), 100 nt, or as many as 
approximately, e.g., 6,000 nt, depending upon the specific use. Probes are used in the 
detection of identical, similar, or complementary nucleic acid sequences. Longer length 
probes are generally obtained from a natural or recombinant source, are highly specific, and 
much slower to hybridize than shorter-length oligomer probes. Probes may be single- or 
double-stranded and designed to have specificity in PCR, membrane-based hybridization 
technologies, or ELISA-like technologies. 

The term "isolated" nucleic acid molecule, as utilized herein, is one, which is separated 
from other nucleic acid molecules which are present in the natural source of the nucleic acid. 
Preferably, an "isolated" nucleic acid is free of sequences which naturally flank the nucleic 
acid (i.e., sequences located at the 5'- and 3 f -termini of the nucleic acid) in the genomic DNA 
of the organism from which the nucleic acid is derived. For example, in various embodiments, 
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the isolated NOVX nucleic acid molecules can contain less than about 5 kb, 4 kb, 3 kb, 2 kb, 1 
kb, 0.5 kb or 0.1 kb of nucleotide sequences which naturally flank the nucleic acid molecule in 
genomic DNA of the cell/tissue from which the nucleic acid is derived (e.g., brain, heart, liver, 
spleen, etc.). Moreover, an "isolated" nucleic acid molecule, such as a cDNA molecule, can 
be substantially free of other cellular material or culture medium when produced by 
recombinant techniques, or of chemical precursors or other chemicals when chemically 
synthesized. 

A nucleic acid molecule of the invention, e.g., a nucleic acid molecule having the 
nucleotide sequence SEQ IDNOSil, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 
35, 37, 39, 41, 43, 45 and 47, or a complement of this aforementioned nucleotide sequence, 
can be isolated using standard molecular biology techniques and the sequence information 
provided herein. Using all or a portion of the nucleic acid sequence of SEQ ID NOS:l, 3, 5, 7, 
9, 11, 13, 15, 17, 19,21,23,25,27,29,31,33,35, 37, 39,41,43,45 and 47 as a hybridization 
probe, NOVX molecules can be isolated using standard hybridization and cloning techniques 
(e.g., as described in Sambrook, et al, (eds.), MOLECULAR CLONING: A LABORATORY 
Manual 2 nd Ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY, 1989; and 
Ausubel, et al, (eds.), Current Protocols in Molecular Biology, John Wiley & Sons, 
New York, NY, 1993.) 

A nucleic acid of the invention can be amplified using cDNA, mRNA or alternatively, 
genomic DNA, as a template and appropriate oligonucleotide primers according to standard 
PCR amplification techniques. The nucleic acid so amplified can be cloned into an 
appropriate vector and characterized by DNA sequence analysis. Furthermore, 
oligonucleotides corresponding to NOVX nucleotide sequences can be prepared by standard 
synthetic techniques, e.g., using an automated DNA synthesizer. 

As used herein, the term "oligonucleotide" refers to a series of linked nucleotide 
residues, which oligonucleotide has a sufficient number of nucleotide bases to be used in a 
PCR reaction. A short oligonucleotide sequence may be based on, or designed from, a 
genomic or cDNA sequence and is used to amplify, confirm, or reveal the presence of an 
identical, similar or complementary DNA or RNA in a particular cell or tissue. 
Oligonucleotides comprise portions of a nucleic acid sequence having about 10 nt, 50 nt, or 
100 nt in length, preferably about 15 nt to 30 nt in length. In one embodiment of the 
invention, an oligonucleotide comprising a nucleic acid molecule less than 1 00 nt in length 
would further comprise at least 6 contiguous nucleotides SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 
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17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 and 47, or a complement thereof. 
Oligonucleotides may be chemically synthesized and may also be used as probes. 

In another embodiment, an isolated nucleic acid molecule of the invention comprises a 
nucleic acid molecule that is a complement of the nucleotide sequence shown in SEQ ID 
NOS:l,3, 5, 7, 9, 11, 13, 15, 17, 19,21,23,25,27, 29,31,33,35, 37,39,41,43,45 and 47, 
or a portion of this nucleotide sequence (e.g., a fragment that can be used as a probe or primer 
or a fragment encoding a biologically-active portion of an NOVX polypeptide). A nucleic 
acid molecule that is complementary to the nucleotide sequence shown NOS: 1 , 3, 5, 7, 9, 1 1 , 
13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 or 47 is one that is sufficiently 
complementary to the nucleotide sequence shown NOS: 1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 
25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 or 47 that it can hydrogen bond with little or no 
mismatches to the nucleotide sequence shown SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 
21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 and 47, thereby forming a stable duplex. 

As used herein, the term "complementary" refers to Watson-Crick or Hoogsteen base 
pairing between nucleotides units of a nucleic acid molecule, and the term "binding" means 
the physical or chemical interaction between two polypeptides or compounds or associated 
polypeptides or compounds or combinations thereof. Binding includes ionic, non-ionic, van 
der Waals, hydrophobic interactions, and the like. A physical interaction can be either direct 
or indirect. Indirect interactions may be through or due to the effects of another polypeptide or 
compound. Direct binding refers to interactions that do not take place through, or due to, the 
effect of another polypeptide or compound, but instead are without other substantial chemical 
intermediates. 

Fragments provided herein are defined as sequences of at least 6 (contiguous) nucleic 
acids or at least 4 (contiguous) amino acids, a length sufficient to allow for specific 
hybridization in the case of nucleic acids or for specific recognition of an epitope in the case of 
amino acids, respectively, and are at most some portion less than a full length sequence. 
Fragments may be derived from any contiguous portion of a nucleic acid or amino acid 
sequence of choice. Derivatives are nucleic acid sequences or amino acid sequences formed 
from the native compounds either directly or by modification or partial substitution. Analogs 
are nucleic acid sequences or amino acid sequences that have a structure similar to, but not 
identical to, the native compound but differs from it in respect to certain components or side 
chains. Analogs may be synthetic or from a different evolutionary origin and may have a 
similar or opposite metabolic activity compared to wild type. Homologs are nucleic acid 
sequences or amino acid sequences of a particular gene that are derived from different species. 
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Derivatives and analogs may be full length or other than full length, if the derivative or 
analog contains a modified nucleic acid or amino acid, as described below. Derivatives or 
analogs of the nucleic acids or proteins of the invention include, but are not limited to, 
molecules comprising regions that are substantially homologous to the nucleic acids or 
proteins of the invention, in various embodiments, by at least about 70%, 80%, or 95% 
identity (with a preferred identity of 80-95%) over a nucleic acid or amino acid sequence of 
identical size or when compared to an aligned sequence in which the alignment is done by a 
computer homology program known in the art, or whose encoding nucleic acid is capable of 
hybridizing to the complement of a sequence encoding the aforementioned proteins under 
stringent, moderately stringent, or low stringent conditions. See e.g. Ausubel, et al., CURRENT 
PROTOCOLS in Molecular Biology, John Wiley & Sons, New York, NY, 1993, and below. 

A "homologous nucleic acid sequence" or "homologous amino acid sequence," or 
variations thereof, refer to sequences characterized by a homology at the nucleotide level or 
amino acid level as discussed above. Homologous nucleotide sequences encode those 
sequences coding for isoforms of NOVX polypeptides. Isoforms can be expressed in different 
tissues of the same organism as a result of, for example, alternative splicing of RNA. 
Alternatively, isoforms can be encoded by different genes. In the invention, homologous 
nucleotide sequences include nucleotide sequences encoding for an NOVX polypeptide of 
species other than humans, including, but not limited to: vertebrates, and thus can include, e.g., 
frog, mouse, rat, rabbit, dog, cat cow, horse, and other organisms. Homologous nucleotide 
sequences also include, but are not limited to, naturally occurring allelic variations and 
mutations of the nucleotide sequences set forth herein. A homologous nucleotide sequence 
does not, however, include the exact nucleotide sequence encoding human NOVX protein. 
Homologous nucleic acid sequences include those nucleic acid sequences that encode 
conservative amino acid substitutions (see below) in SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 
19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 and 47, as well as a polypeptide possessing 
NOVX biological activity. Various biological activities of the NOVX proteins are described 
below. 

An NOVX polypeptide is encoded by the open reading frame ("ORF") of an NOVX 
nucleic acid. An ORF corresponds to a nucleotide sequence that could potentially be translated 
into a polypeptide. A stretch of nucleic acids comprising an ORF is uninterrupted by a stop 
codon. An ORF that represents the coding sequence for a full protein begins with an ATG 
"start" codon and terminates with one of the three "stop" codons, namely, TAA, TAG, or 
TGA. For the purposes of this invention, an ORF may be any part of a coding sequence, with 
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or without a start codon, a stop codon, or both. For an ORF to be considered as a good 
candidate for coding for a bona fide cellular protein, a minimum size requirement is often set, 
e.g., a stretch of DNA that would encode a protein of 50 amino acids or more. 

The nucleotide sequences determined from the cloning of the human NOVX genes 
allows for the generation of probes and primers designed for use in identifying and/or cloning 
NOVX homologues in other cell types, e.g. from other tissues, as well as NOVX homologues 
from other vertebrates. The probe/primer typically comprises substantially purified 
oligonucleotide. The oligonucleotide typically comprises a region of nucleotide sequence that 
hybridizes under stringent conditions to at least about 12, 25, 50, 100, 150, 200, 250, 300, 350 
or 400 consecutive sense strand nucleotide sequence SEQ ID NOS: 1 , 3, 5, 7, 9, 1 1 , 1 3, 1 5, 1 7, 
19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 and 47; or an anti-sense strand nucleotide 
sequence of SFQ TD NOS:1. 3. 5. 7. 9 ; 1L 13. 15. 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 
41, 43, 45 and 47; or of a naturally occurring mutant of SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 
17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 and 47. 

Probes based on the human NOVX nucleotide sequences can be used to detect 
transcripts or genomic sequences encoding the same or homologous proteins. In various 
embodiments, the probe further comprises a label group attached thereto, e.g. the label group 
can be a radioisotope, a fluorescent compound, an enzyme, or an enzyme co-factor. Such 
probes can be used as a part of a diagnostic test kit for identifying cells or tissues which mis- 
express an NOVX protein, such as by measuring a level of an NOVX-encoding nucleic acid in 
a sample of cells from a subject e.g., detecting NOVX mRNA levels or determining whether a 
genomic NOVX gene has been mutated or deleted. 

"A polypeptide having a biologically-active portion of an NOVX polypeptide" refers 
to polypeptides exhibiting activity similar, but not necessarily identical to, an activity of a 
polypeptide of the invention, including mature forms, as measured in a particular biological 
assay, with or without dose dependency. A nucleic acid fragment encoding a "biologically- 
active portion of NOVX" can be prepared by isolating a portion SEQ ID NOS:l, 3, 5, 7, 9, 11, 
13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 and 47, that encodes a 
polypeptide having an NOVX biological activity (the biological activities of the NOVX 
proteins are described below), expressing the encoded portion of NOVX protein {e.g., by 
recombinant expression in vitro) and assessing the activity of the encoded portion of NOVX. 

NOVX Nucleic Acid and Polypeptide Variants 

The invention further encompasses nucleic acid molecules that differ from the 
nucleotide sequences shown in SEQ IDNOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 
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29, 31, 33, 35, 37, 39, 41, 43, 45 and 47 due to degeneracy of the genetic code and thus encode 
the same NOVX proteins as that encoded by the nucleotide sequences shown in SEQ ID 
NOS:l,3,5,7, 9, 11, 13, 15, 17, 19,21,23,25, 27, 29,31,33,35,37,39,41,43,45 and 47. 
In another embodiment, an isolated nucleic acid molecule of the invention has a nucleotide 
sequence encoding a protein having an amino acid sequence shown in SEQ ID NOS:2, 4, 6, 8, 

10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34,36,38,40, 42,44, 46 and 48. 

In addition to the human NOVX nucleotide sequences shown in SEQ ID NOS:l, 3, 5, 
7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 and 47, it will be 
appreciated by those skilled in the art that DNA sequence polymorphisms that lead to changes 
in the amino acid sequences of the NOVX polypeptides may exist within a population (e.g., 
the human population). Such genetic polymorphism in the NOVX genes may exist among 
individuals within a population due to natural allelic variation. As used herein, the terms 
"gene" and "recombinant gene" refer to nucleic acid molecules comprising an open reading 
frame (ORF) encoding an NOVX protein, preferably a vertebrate NOVX protein. Such 
natural allelic variations can typically result in 1-5% variance in the nucleotide sequence of the 
NOVX genes. Any and all such nucleotide variations and resulting amino acid 
polymorphisms in the NOVX polypeptides, which are the result of natural allelic variation and 
that do not alter the functional activity of the NOVX polypeptides, are intended to be within 
the scope of the invention. 

Moreover, nucleic acid molecules encoding NOVX proteins from other species, and 
thus that have a nucleotide sequence that differs from the human SEQ ID NOS:l, 3, 5, 7, 9, 

11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 and 47 are intended to be 
within the scope of the invention. Nucleic acid molecules corresponding to natural allelic 
variants and homologues of the NOVX cDNAs of the invention can be isolated based on their 
homology to the human NOVX nucleic acids disclosed herein using the human cDNAs, or a 
portion thereof, as a hybridization probe according to standard hybridization techniques under 
stringent hybridization conditions. 

Accordingly, in another embodiment, an isolated nucleic acid molecule of the 
invention is at least 6 nucleotides in length and hybridizes under stringent conditions to the 
nucleic acid molecule comprising the nucleotide sequence of SEQ ID NOS: 1 , 3, 5, 7, 9, 11, 
13, 15, 17, 19,21,23,25,27,29, 31,33,35, 37, 39, 41, 43, 45 and 47. In another 
embodiment, the nucleic acid is at least 10, 25, 50, 100, 250, 500, 750, 1000, 1500, or 2000 or 
more nucleotides in length. In yet another embodiment, an isolated nucleic acid molecule of 
the invention hybridizes to the coding region. As used herein, the term "hybridizes under 
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stringent conditions" is intended to describe conditions for hybridization and washing under 
which nucleotide sequences at least 60% homologous to each other typically remain 
hybridized to each other. 

Homologs (i.e., nucleic acids encoding NOVX proteins derived from species other 
than human) or other related sequences (e.g., paralogs) can be obtained by low, moderate or 
high stringency hybridization with all or a portion of the particular human sequence as a probe 
using methods well known in the art for nucleic acid hybridization and cloning. 

As used herein, the phrase "stringent hybridization conditions" refers to conditions 
under which a probe, primer or oligonucleotide will hybridize to its target sequence, but to no 
other sequences. Stringent conditions are sequence-dependent and will be different in 
different circumstances. Longer sequences hybridize specifically at higher temperatures than 
shorter sequences. Generally, stringent conditions are selected to be about 5 °C lower than the 
thermal melting point (Tm) for the specific sequence at a defined ionic strength and pH. The 
Tm is the temperature (under defined ionic strength, pH and nucleic acid concentration) at 
which 50% of the probes complementary to the target sequence hybridize to the target 
sequence at equilibrium. Since the target sequences are generally present at excess, at Tm, 
50% of the probes are occupied at equilibrium. Typically, stringent conditions will be those in 
which the salt concentration is less than about 1 .0 M sodium ion, typically about 0.01 to 1 .0 M 
sodium ion (or other salts) at pH 7.0 to 8.3 and the temperature is at least about 30°C for short 
probes, primers or oligonucleotides (e.g., 10 nt to 50 nt) and at least about 60°C for longer 
probes, primers and oligonucleotides. Stringent conditions may also be achieved with the 
addition of destabilizing agents, such as formamide. 

Stringent conditions are known to those skilled in the art and can be found in Ausubel, 
et al. 9 (eds.), CURRENT PROTOCOLS IN MOLECULAR BIOLOGY, John Wiley & Sons, N.Y. 
(1989), 6.3.1-6.3.6. Preferably, the conditions are such that sequences at least about 65%, 
70%, 75%, 85%, 90%, 95%, 98%, or 99% homologous to each other typically remain 
hybridized to each other. A non-limiting example of stringent hybridization conditions are 
hybridization in a high salt buffer comprising 6X SSC, 50 mM Tris-HCl (pH 7.5), 1 mM 
EDTA, 0.02% PVP, 0.02% Ficoll, 0.02% BSA, and 500 mg/ml denatured salmon sperm DNA 
at 65°C, followed by one or more washes in 0.2X SSC, 0.01% BSA at 50°C. An isolated 
nucleic acid molecule of the invention that hybridizes under stringent conditions to the 
sequences SEQ ID NOS: 1,3, 5, 7, 9, 1 1, 13, 15, 17, 19,21,23,25,27,29,31,33,35, 37, 39, 
41, 43, 45 and 47, corresponds to a naturally-occurring nucleic acid molecule. As used herein, 
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a "naturally-occurring" nucleic acid molecule refers to an RNA or DNA molecule having a 
nucleotide sequence that occurs in nature (e.g., encodes a natural protein). 

In a second embodiment, a nucleic acid sequence that is hybridizable to the nucleic 
acid molecule comprising the nucleotide sequence of SEQ ID NOS: 1 , 3, 5, 7, 9, 1 1 , 1 3, 1 5, 1 7, 
19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 and 47, or fragments, analogs or 
derivatives thereof, under conditions of moderate stringency is provided. A non-limiting 
example of moderate stringency hybridization conditions are hybridization in 6X SSC, 5X 
Denhardt's solution, 0.5% SDS and 100 mg/ml denatured salmon sperm DNA at 55°C, 
followed by one or more washes in IX SSC, 0.1% SDS at 37°C. Other conditions of moderate 
stringency that may be used are well-known within the art. See, e.g., Ausubel, et al (eds.), 
1993, Current Protocols in Molecular Biology, John Wiley & Sons, NY, and Kriegler, 
1990; Gene Transfer and Expression, A Laboratory Manual, Stockton Press, NY. 

In a third embodiment, a nucleic acid that is hybridizable to the nucleic acid molecule 
comprising the nucleotide sequences SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 
27, 29, 31, 33, 35, 37, 39, 41, 43, 45 and 47, or fragments, analogs or derivatives thereof, 
under conditions of low stringency, is provided. A non-limiting example of low stringency 
hybridization conditions are hybridization in 35% formamide, 5X SSC, 50 mM Tris-HCl (pH 
7.5), 5 mM EDTA, 0.02% PVP, 0.02% Ficoll, 0.2% BSA, 100 mg/ml denatured salmon sperm 
DNA, 10% (wt/vol) dextran sulfate at 40°C, followed by one or more washes in 2X SSC, 25 
mM Tris-HCl (pH 7.4), 5 mM EDTA, and 0.1% SDS at 50°C. Other conditions of low 
stringency that may be used are well known in the art (e.g., as employed for cross-species 
hybridizations). See, e.g., Ausubel, et al (eds.), 1993, CURRENT PROTOCOLS IN MOLECULAR 
Biology, John Wiley & Sons, NY, and Kriegler, 1 990, Gene Transfer and Expression, A 
Laboratory Manual, Stockton Press, NY; Shilo and Weinberg, 1981. Proc Natl Acad Sci 
USA 78: 6789-6792. 

Conservative Mutations 

In addition to naturally-occurring allelic variants of NOVX sequences that may exist in 
the population, the skilled artisan will further appreciate that changes can be introduced by 
mutation into the nucleotide sequences SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 
25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 and 47, thereby leading to changes in the amino acid 
sequences of the encoded NOVX proteins, without altering the functional ability of said 
NOVX proteins. For example, nucleotide substitutions leading to amino acid substitutions at 
"non-essential" amino acid residues can be made in the sequence SEQ ID NOS:2, 4, 6, 8, 10, 
12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46 and 48. A "non-essential" 
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amino acid residue is a residue that can be altered from the wild-type sequences of the NOVX 
proteins without altering their biological activity, whereas an "essential" amino acid residue is 
required for such biological activity. For example, amino acid residues that are conserved 
among the NOVX proteins of the invention are predicted to be particularly non-amenable to 
alteration. Amino acids for which conservative substitutions can be made are well-known 
within the art. 

Another aspect of the invention pertains to nucleic acid molecules encoding NOVX 
proteins that contain changes in amino acid residues that are not essential for activity. Such 
NOVX proteins differ in amino acid sequence from SEQ ID NOS: 1 , 3, 5, 7, 9, 1 1 , 1 3, 1 5, 1 7, 
19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 and 47 yet retain biological activity. In 
one embodiment, the isolated nucleic acid molecule comprises a nucleotide sequence encoding 
a protein, wherein the protein comprises an amino acid sequence at least about 45% 
homologous to the amino acid sequences SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 

24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46 and 48. Preferably, the protein encoded by the 
nucleic acid molecule is at least about 60% homologous to SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 
16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46 and 48; more preferably at least 
about 70% homologous SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 
34, 36, 38, 40, 42, 44, 46 and 48; still more preferably at least about 80% homologous to SEQ 
ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46 and 
48; even more preferably at least about 90% homologous to SEQ ID NOS:2, 4, 6, 8, 10, 12, 
14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46 and 48; and most preferably at 
least about 95% homologous to SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 
30, 32, 34, 36, 38, 40, 42, 44, 46 and 48. 

An isolated nucleic acid molecule encoding an NOVX protein homologous to the 
protein of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 
42, 44, 46 and 48 can be created by introducing one or more nucleotide substitutions, additions 
or deletions into the nucleotide sequence of SEQ ID NOS: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19,21, 
23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 and 47, such that one or more amino acid 
substitutions, additions or deletions are introduced into the encoded protein. 

Mutations can be introduced into SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 

25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 and 47 by standard techniques, such as site-directed 
mutagenesis and PCR-mediated mutagenesis. Preferably, conservative amino acid 
substitutions are made at one or more predicted, non-essential amino acid residues. A 
"conservative amino acid substitution" is one in which the amino acid residue is replaced with 
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an amino acid residue having a similar side chain. Families of amino acid residues having 
similar side chains have been defined within the art. These families include amino acids with 
basic side chains (e.g., lysine, arginine, histidine), acidic side chains (e.g., aspartic acid, 
glutamic acid), uncharged polar side chains (e.g., glycine, asparagine, glutamine, serine, 
threonine, tyrosine, cysteine), nonpolar side chains (e.g., alanine, valine, leucine, isoleucine, 
proline, phenylalanine, methionine, tryptophan), beta-branched side chains (e.g., threonine, 
valine, isoleucine) and aromatic side chains (e.g., tyrosine, phenylalanine, tryptophan, 
histidine). Thus, a predicted non-essential amino acid residue in the NOVX protein is 
replaced with another amino acid residue from the same side chain family. Alternatively, in 
another embodiment, mutations can be introduced randomly along all or part of an NOVX 
coding sequence, such as by saturation mutagenesis, and the resultant mutants can be screened 
for NOVX biological activity to identify mutants that retain activity. Following mutagenesis 
SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 
and 47, the encoded protein can be expressed by any recombinant technology known in the art 
and the activity of the protein can be determined. 

The relatedness of amino acid families may also be determined based on side chain 
interactions. Substituted amino acids may be fully conserved "strong" residues or fully 
conserved "weak" residues. The "strong" group of conserved amino acid residues may be any 
one of the following groups: STA, NEQK, NHQK, NDEQ, QHRK, MILV, MILF, HY, FYW, 
wherein the single letter amino acid codes are grouped by those amino acids that may be 
substituted for each other. Likewise, the "weak" group of conserved residues may be any one 
of the following: CSA, ATV, SAG, STNK, STPA, SGND, SNDEQK, NDEQHK, NEQHRK, 
VLIM, HFY, wherein the letters within each group represent the single letter amino acid code. 

In one embodiment, a mutant NOVX protein can be assayed for (i) the ability to form 
proteimprotein interactions with other NOVX proteins, other cell-surface proteins, or 
biologically-active portions thereof, (ii) complex formation between a mutant NOVX protein 
and an NOVX ligand; or (Hi) the ability of a mutant NOVX protein to bind to an intracellular 
target protein or biologically-active portion thereof; (e.g. avidin proteins). 

In yet another embodiment, a mutant NOVX protein can be assayed for the ability to 
regulate a specific biological function (e.g., regulation of insulin release). 

Antisense Nucleic Acids 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules 
that are hybridizable to or complementary to the nucleic acid molecule comprising the 
nucleotide sequence of SEQ IDNOS:l,3, 5, 7, 9, 11, 13, 15, 17, 19,21,23,25, 27, 29,31,33, 
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35, 37, 39, 41, 43, 45 and 47, or fragments, analogs or derivatives thereof. An "antisense" 
nucleic acid comprises a nucleotide sequence that is complementary to a "sense" nucleic acid 
encoding a protein (e.g., complementary to the coding strand of a double-stranded cDNA 
molecule or complementary to an mRNA sequence). In specific aspects, antisense nucleic 
acid molecules are provided that comprise a sequence complementary to at least about 10, 25, 
50, 100, 250 or 500 nucleotides or an entire NOVX coding strand, or to only a portion thereof. 
Nucleic acid molecules encoding fragments, homologs, derivatives and analogs of an NOVX 
protein of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 
42, 44, 46 and 48, or antisense nucleic acids complementary to an NOVX nucleic acid 
sequence of SEQ IDNOS:l,3,5, 7, 9, 11, 13, 15, 17, 19,21,23,25,27, 29,31,33,35,37,39, 
41, 43, 45 and 47, are additionally provided. 

Tn one embodiment an antisense nucleic acid molecule is antisense to a "coding 
region" of the coding strand of a nucleotide sequence encoding an NOVX protein. The term 
"coding region" refers to the region of the nucleotide sequence comprising codons which are 
translated into amino acid residues. In another embodiment, the antisense nucleic acid 
molecule is antisense to a "noncoding region" of the coding strand of a nucleotide sequence 
encoding the NOVX protein. The term "noncoding region" refers to 5' and 3' sequences which 
flank the coding region that are not translated into amino acids (i.e., also referred to as 5' and 
3' untranslated regions). 

Given the coding strand sequences encoding the NOVX protein disclosed herein, 
antisense nucleic acids of the invention can be designed according to the rules of Watson and 
Crick or Hoogsteen base pairing. The antisense nucleic acid molecule can be complementary 
to the entire coding region of NOVX mRNA, but more preferably is an oligonucleotide that is 
antisense to only a portion of the coding or noncoding region of NOVX mRNA. For example, 
the antisense oligonucleotide can be complementary to the region surrounding the translation 
start site of NOVX mRNA. An antisense oligonucleotide can be, for example, about 5, 10, 15, 
20, 25, 30, 35, 40, 45 or 50 nucleotides in length. An antisense nucleic acid of the invention 
can be constructed using chemical synthesis or enzymatic ligation reactions using procedures 
known in the art. For example, an antisense nucleic acid (e.g., an antisense oligonucleotide) 
can be chemically synthesized using naturally-occurring nucleotides or variously modified 
nucleotides designed to increase the biological stability of the molecules or to increase the 
physical stability of the duplex formed between the antisense and sense nucleic acids (e.g., 
phosphorothioate derivatives and acridine substituted nucleotides can be used). 
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Examples of modified nucleotides that can be used to generate the antisense nucleic 
acid include: 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, 
xanthine, 4-acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl- 
2-thiouridine, 5-carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, 
inosine, N6-isopentenyladenine, 1-methylguanine, 1-methylinosine, 2,2-dimethylguanine, 
2-methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 
7-methylguanine, 5-methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, 
beta-D-mannosylqueosine, S'-methoxycarboxymethyluracil, 5-methoxyuracil, 

2- methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, 
uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracil, 

3- (3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. Alternatively, the 
antisense nucleic acid can be produced biologically using an expression vector into which a 
nucleic acid has been subcloned in an antisense orientation (i.e., RNA transcribed from the 
inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest, 
described further in the following subsection). 

The antisense nucleic acid molecules of the invention are typically administered to a 
subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or 
genomic DNA encoding an NOVX protein to thereby inhibit expression of the protein (e.g., by 
inhibiting transcription and/or translation). The hybridization can be by conventional 
nucleotide complementarity to form a stable duplex, or, for example, in the case of an 
antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions in 
the major groove of the double helix. An example of a route of administration of antisense 
nucleic acid molecules of the invention includes direct injection at a tissue site. Alternatively, 
antisense nucleic acid molecules can be modified to target selected cells and then administered 
systemically. For example, for systemic administration, antisense molecules can be modified 
such that they specifically bind to receptors or antigens expressed on a selected cell surface 
(e.g., by linking the antisense nucleic acid molecules to peptides or antibodies that bind to cell 
surface receptors or antigens). The antisense nucleic acid molecules can also be delivered to 
cells using the vectors described herein. To achieve sufficient nucleic acid molecules, vector 
constructs in which the antisense nucleic acid molecule is placed under the control of a strong 
pol II or pol III promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention is an 
oc-anomeric nucleic acid molecule. An a-anomeric nucleic acid molecule forms specific 
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double-stranded hybrids with complementary RNA in which, contrary to the usual (J-units, the 
strands run parallel to each other. See, e.g., Gaultier, et al, 1987. Nucl. Acids Res. 15: 
6625-6641. The antisense nucleic acid molecule can also comprise a 

2 , -o-methylribonucleotide {See, e.g., Inoue, et al. 1987. Nucl Acids Res. 15: 6131-6148) or a 
chimeric RNA-DNA analogue {See, e.g., Inoue, et al, 1987. FEES Lett. 215: 327-330. 

Ribozymes and PNA Moieties 

Nucleic acid modifications include, by way of non-limiting example, modified bases, 
and nucleic acids whose sugar phosphate backbones are modified or derivatized. These 
modifications are carried out at least in part to enhance the chemical stability of the modified 
nucleic acid, such that they may be used, for example, as antisense binding nucleic acids in 
therapeutic applications in a subject. 

In one embodiment, an antisense nucleic acid of the invention is a ribozyme. 
Ribozymes are catalytic RNA molecules with ribonuclease activity that are capable of 
cleaving a single-stranded nucleic acid, such as an mRNA, to which they have a 
complementary region. Thus, ribozymes {e.g., hammerhead ribozymes as described in 
Haselhoff and Gerlach 1988. Nature 334: 585-591) can be used to catalytically cleave NOVX 
mRNA transcripts to thereby inhibit translation of NOVX mRNA. A ribozyme having 
specificity for an NOVX-encoding nucleic acid can be designed based upon the nucleotide 
sequence of an NOVX cDNA disclosed herein {i.e., SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 
19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 and 47). For example, a derivative of a 
Tetrahymena L-19 IVS RNA can be constructed in which the nucleotide sequence of the 
active site is complementary to the nucleotide sequence to be cleaved in an NOVX-encoding 
mRNA. See, e.g., U.S. Patent 4,987,071 to Cech, et al and U.S. Patent 5,1 16,742 to Cech, et 
al NOVX mRNA can also be used to select a catalytic RNA having a specific ribonuclease 
activity from a pool of RNA molecules. See, e.g., Bartel et al, (1993) Science 261:141 1-1418. 

Alternatively, NOVX gene expression can be inhibited by targeting nucleotide 
sequences complementary to the regulatory region of the NOVX nucleic acid {e.g., the NOVX 
promoter and/or enhancers) to form triple helical structures that prevent transcription of the 
NOVX gene in target cells. See, e.g., Helene, 1991. Anticancer Drug Des. 6: 569-84; Helene, 
etal 1992. Ann. NY. Acad. Sci. 660: 27-36; Maher, 1992. Bioassays 14: 807-15. 

In various embodiments, the NOVX nucleic acids can be modified at the base moiety, 
sugar moiety or phosphate backbone to improve, e.g., the stability, hybridization, or solubility 
of the molecule. For example, the deoxyribose phosphate backbone of the nucleic acids can 
be modified to generate peptide nucleic acids. See, e.g., Hyrup, et al., 1996. BioorgMed 
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Chem 4: 5-23. As used herein, the terms "peptide nucleic acids" or "PNAs" refer to nucleic 
acid mimics {e.g., DNA mimics) in which the deoxyribose phosphate backbone is replaced by 
a pseudopeptide backbone and only the four natural nucleobases are retained. The neutral 
backbone of PNAs has been shown to allow for specific hybridization to DNA and RNA under 
conditions of low ionic strength. The synthesis of PNA oligomers can be performed using 
standard solid phase peptide synthesis protocols as described in Hyrup, et aL, 1996. supra; 
Perry-O'Keefe, et aL, 1996. Proc. Natl. Acad. ScL USA 93: 14670-14675. 

PNAs of NOVX can be used in therapeutic and diagnostic applications. For example, 
PNAs can be used as antisense or antigene agents for sequence-specific modulation of gene 
expression by, e.g., inducing transcription or translation arrest or inhibiting replication. PNAs 
of NOVX can also be used, for example, in the analysis of single base pair mutations in a gene 
(e.g., PNA directed PCR clamping: as artificial restriction enzymes when used in combination 
with other enzymes, e.g., Si nucleases (See, Hyrup, et aL, I996.supra); or as probes or primers 
for DNA sequence and hybridization (See, Hyrup, et aL, 1996, supra', Perry-O'Keefe, et aL, 
1996. supra). 

In another embodiment, PNAs of NOVX can be modified, e.g., to enhance their 
stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 
formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of drug 
delivery known in the art. For example, PNA-DNA chimeras of NOVX can be generated that 
may combine the advantageous properties of PNA and DNA. Such chimeras allow DNA 
recognition enzymes (e.g., RNase H and DNA polymerases) to interact with the DNA portion 
while the PNA portion would provide high binding affinity and specificity. PNA-DNA 
chimeras can be linked using linkers of appropriate lengths selected in terms of base stacking, 
number of bonds between the nucleobases, and orientation (see, Hyrup, et aL, 1996. supra). 
The synthesis of PNA-DNA chimeras can be performed as described in Hyrup, et aL, 1996. 
supra and Finn, et aL, 1996. Nucl Acids Res 24: 3357-3363. For example, a DNA chain can 
be synthesized on a solid support using standard phosphoramidite coupling chemistry, and 
modified nucleoside analogs, e.g., 5'-(4-methoxytrityl)amino-5 , -deoxy-thymidine 
phosphoramidite, can be used between the PNA and the 5' end of DNA. See, e.g., Mag, et aL, 
1989. Nucl Acid Res 17: 5973-5988. PNA monomers are then coupled in a stepwise manner 
to produce a chimeric molecule with a 5' PNA segment and a 3' DNA segment. See, e.g., 
Finn, et aL, 1996. supra. Alternatively, chimeric molecules can be synthesized with a 5' DNA 
segment and a 3 1 PNA segment. See, e.g., Petersen, et aL, 1975. Bioorg. Med. Chem. Lett. 5: 
1119-11124. 
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In other embodiments, the oligonucleotide may include other appended groups such as 
peptides (e.g., for targeting host cell receptors in vivo), or agents facilitating transport across 
the cell membrane (see, e.g., Letsinger, et al, 1989. Proc. Natl. Acad. Sci. U.S.A. 86: 
6553-6556; Lemaitre, et al, 1987. Proc. Natl. Acad. Sci. 84: 648-652; PCT Publication No. 
WO88/09810) or the blood-brain barrier (see, e.g., PCT Publication No. WO 89/10134). In 
addition, oligonucleotides can be modified with hybridization triggered cleavage agents (see, 
e.g., Krol, et al, 1988. BioTechniques 6:958-976) or intercalating agents (see, e.g., Zon, 1988. 
Pharm. Res. 5: 539-549). To this end, the oligonucleotide may be conjugated to another 
molecule, e.g., a peptide, a hybridization triggered cross-linking agent, a transport agent, a 
hybridization-triggered cleavage agent, and the like. 

NOVX Polypeptides 

A polypeptide according to the invention includes a polypeptide including the amino 
acid sequence of NOVX polypeptides whose sequences are provided in SEQ ID NOS:2, 4, 6, 
8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46 and 48. The 
invention also includes a mutant or variant protein any of whose residues may be changed 
from the corresponding residues shown in SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 
24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46 and 48 while still encoding a protein that 
maintains its NOVX activities and physiological functions, or a functional fragment thereof. 

In general, an NOVX variant that preserves NOVX-like function includes any variant 
in which residues at a particular position in the sequence have been substituted by other amino 
acids, and further include the possibility of inserting an additional residue or residues between 
two residues of the parent protein as well as the possibility of deleting one or more residues 
from the parent sequence. Any amino acid substitution, insertion, or deletion is encompassed 
by the invention. In favorable circumstances, the substitution is a conservative substitution as 
defined above. 

One aspect of the invention pertains to isolated NOVX proteins, and biologically- 
active portions thereof, or derivatives, fragments, analogs or homologs thereof. Also provided 
are polypeptide fragments suitable for use as immunogens to raise anti-NOVX antibodies. In 
one embodiment, native NOVX proteins can be isolated from cells or tissue sources by an 
appropriate purification scheme using standard protein purification techniques. In another 
embodiment, NOVX proteins are produced by recombinant DNA techniques. Alternative to 
recombinant expression, an NOVX protein or polypeptide can be synthesized chemically 
using standard peptide synthesis techniques. 



135 



An "isolated" or "purified" polypeptide or protein or biologically-active portion thereof 
is substantially free of cellular material or other contaminating proteins from the cell or tissue 
source from which the NOVX protein is derived, or substantially free from chemical 
precursors or other chemicals when chemically synthesized. The language "substantially free 
of cellular material" includes preparations of NOVX proteins in which the protein is separated 
from cellular components of the cells from which it is isolated or recombinantly-produced. In 
one embodiment, the language "substantially free of cellular material" includes preparations of 
NOVX proteins having less than about 30% (by dry weight) of non-NOVX proteins (also 
referred to herein as a "contaminating protein"), more preferably less than about 20% of 
non-NOVX proteins, still more preferably less than about 10% of non-NOVX proteins, and 
most preferably less than about 5% of non-NOVX proteins. When the NOVX protein or 
biologically-active portion thereof is recombinantly-produced. it is also preferably 
substantially free of culture medium, i.e., culture medium represents less than about 20%, 
more preferably less than about 10%, and most preferably less than about 5% of the volume of 
the NOVX protein preparation. 

The language "substantially free of chemical precursors or other chemicals" includes 
preparations of NOVX proteins in which the protein is separated from chemical precursors or 
other chemicals that are involved in the synthesis of the protein. In one embodiment, the 
language "substantially free of chemical precursors or other chemicals" includes preparations 
of NOVX proteins having less than about 30% (by dry weight) of chemical precursors or 
non-NOVX chemicals, more preferably less than about 20% chemical precursors or 
non-NOVX chemicals, still more preferably less than about 10% chemical precursors or 
non-NOVX chemicals, and most preferably less than about 5% chemical precursors or 
non-NOVX chemicals. 

Biologically-active portions of NOVX proteins include peptides comprising amino 
acid sequences sufficiently homologous to or derived from the amino acid sequences of the 
NOVX proteins (e.g., the amino acid sequence shown in SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 
16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46 and 48) that include fewer amino 
acids than the full-length NOVX proteins, and exhibit at least one activity of an NOVX 
protein. Typically, biologically-active portions comprise a domain or motif with at least one 
activity of the NOVX protein. A biologically-active portion of an NOVX protein can be a 
polypeptide which is, for example, 10, 25, 50, 100 or more amino acid residues in length. 
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Moreover, other biologically-active portions, in which other regions of the protein are 
deleted, can be prepared by recombinant techniques and evaluated for one or more of the 
functional activities of a native NOVX protein. 

In an embodiment, the NOVX protein has an amino acid sequence shown SEQ ID 
NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46 and 48. 
In other embodiments, the NOVX protein is substantially homologous to SEQ ID NOS:2, 4, 6, 
8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46 and 48, and retains 
the functional activity of the protein of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 
26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46 and 48, yet differs in amino acid sequence due to 
natural allelic variation or mutagenesis, as described in detail, below. Accordingly, in another 
embodiment, the NOVX protein is a protein that comprises an amino acid sequence at least 
about 45% homologous to the amino acid sequence SEQ ID NOS:2, 4. 6, 8, 10, 12, 14, 16, 18, 
20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46 and 48, and retains the functional activity 
of the NOVX proteins of SEQ IDNOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 
34, 36, 38, 40, 42, 44, 46 and 48. 

Determining Homology Between Two or More Sequences 

To determine the percent homology of two amino acid sequences or of two nucleic 
acids, the sequences are aligned for optimal comparison purposes (e.g., gaps can be introduced 
in the sequence of a first amino acid or nucleic acid sequence for optimal alignment with a 
second amino or nucleic acid sequence). The amino acid residues or nucleotides at 
corresponding amino acid positions or nucleotide positions are then compared. When a 
position in the first sequence is occupied by the same amino acid residue or nucleotide as the 
corresponding position in the second sequence, then the molecules are homologous at that 
position {i.e., as used herein amino acid or nucleic acid "homology" is equivalent to amino 
acid or nucleic acid "identity"). 

The nucleic acid sequence homology may be determined as the degree of identity 
between two sequences. The homology may be determined using computer programs known 
in the art, such as GAP software provided in the GCG program package. See, Needleman and 
Wunsch, 1970. J Mol Biol 48: 443-453. Using GCG GAP software with the following settings 
for nucleic acid sequence comparison: GAP creation penalty of 5.0 and GAP extension 
penalty of 0.3, the coding region of the analogous nucleic acid sequences referred to above 
exhibits a degree of identity preferably of at least 70%, 75%, 80%, 85%, 90%, 95%, 98%, or 
99%, with the CDS (encoding) part of the DNA sequence shown in SEQ ID NOS:l, 3, 5, 7, 9, 
11, 13, 15, 17, 19,21,23,25,27, 29,31,33, 35,37, 39,41,43,45 and 47. 
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The term "sequence identity" refers to the degree to which two polynucleotide or 
polypeptide sequences are identical on a residue-by-residue basis over a particular region of 
comparison. The term "percentage of sequence identity" is calculated by comparing two 
optimally aligned sequences over that region of comparison, determining the number of 
positions at which the identical nucleic acid base (e.g., A, T, C, G, U, or I, in the case of 
nucleic acids) occurs in both sequences to yield the number of matched positions, dividing the 
number of matched positions by the total number of positions in the region of comparison (i.e., 
the window size), and multiplying the result by 100 to yield the percentage of sequence 
identity. The term "substantial identity" as used herein denotes a characteristic of a 
polynucleotide sequence, wherein the polynucleotide comprises a sequence that has at least 80 
percent sequence identity, preferably at least 85 percent identity and often 90 to 95 percent 
sequence identity, more usually at least 99 percent sequence identity as compared to a 
reference sequence over a comparison region. 

Chimeric and Fusion Proteins 

The invention also provides NOVX chimeric or fusion proteins. As used herein, an 
NOVX "chimeric protein" or "fusion protein" comprises an NOVX polypeptide operatively- 
linked to a non-NOVX polypeptide. An "NOVX polypeptide" refers to a polypeptide having 
an amino acid sequence corresponding to an NOVX protein SEQ ID NOS:2, 4, 6, 8, 10, 12, 
14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46 and 48, whereas a "non-NOVX 
polypeptide" refers to a polypeptide having an amino acid sequence corresponding to a protein 
that is not substantially homologous to the NOVX protein, e.g., a protein that is different from 
the NOVX protein and that is derived from the same or a different organism. Within an 
NOVX fusion protein the NOVX polypeptide can correspond to all or a portion of an NOVX 
protein. In one embodiment, an NOVX fusion protein comprises at least one biologically- 
active portion of an NOVX protein. In another embodiment, an NOVX fusion protein 
comprises at least two biologically-active portions of an NOVX protein. In yet another 
embodiment, an NOVX fusion protein comprises at least three biologically-active portions of 
an NOVX protein. Within the fusion protein, the term "operatively-linked" is intended to 
indicate that the NOVX polypeptide and the non-NOVX polypeptide are fused in-frame with 
one another. The non-NOVX polypeptide can be fused to the N-terminus or C-terminus of the 
NOVX polypeptide. 

In one embodiment, the fusion protein is a GST-NO VX fusion protein in which the 
NOVX sequences are fused to the C-terminus of the GST (glutathione S-transferase) 
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sequences. Such fusion proteins can facilitate the purification of recombinant NOVX 
polypeptides. 

In another embodiment, the fusion protein is an NOVX protein containing a 
heterologous signal sequence at its N-terminus. In certain host cells (e.g., mammalian host 
cells), expression and/or secretion of NOVX can be increased through use of a heterologous 
signal sequence. 

In yet another embodiment, the fusion protein is an NOVX-immunoglobulin fusion 
protein in which the NOVX sequences are fused to sequences derived from a member of the 
immunoglobulin protein family. The NOVX-immunoglobulin fusion proteins of the invention 
can be incorporated into pharmaceutical compositions and administered to a subject to inhibit 
an interaction between an NOVX ligand and an NOVX protein on the surface of a cell, to 
thereby suppress NOVX-mediated signal transduction in vivo. The NOVX-immunoglobulin 
fusion proteins can be used to affect the bioavailability of an NOVX cognate ligand. 
Inhibition of the NOVX ligand/NOVX interaction may be useful therapeutically for both the 
treatment of proliferative and differentiative disorders, as well as modulating (e.g. promoting 
or inhibiting) cell survival. Moreover, the NOVX-immunoglobulin fusion proteins of the 
invention can be used as immunogens to produce anti-NOVX antibodies in a subject, to purify 
NOVX ligands, and in screening assays to identify molecules that inhibit the interaction of 
NOVX with an NOVX ligand. 

An NOVX chimeric or fusion protein of the invention can be produced by standard 
recombinant DNA techniques. For example, DNA fragments coding for the different 
polypeptide sequences are ligated together in-frame in accordance with conventional 
techniques, e.g., by employing blunt-ended or stagger-ended termini for ligation, restriction 
enzyme digestion to provide for appropriate termini, filling-in of cohesive ends as appropriate, 
alkaline phosphatase treatment to avoid undesirable joining, and enzymatic ligation. In 
another embodiment, the fusion gene can be synthesized by conventional techniques including 
automated DNA synthesizers. Alternatively, PCR amplification of gene fragments can be 
carried out using anchor primers that give rise to complementary overhangs between two 
consecutive gene fragments that can subsequently be annealed and reamplified to generate a 
chimeric gene sequence (see, e.g., Ausubel, et al. (eds.) CURRENT PROTOCOLS IN MOLECULAR 
BIOLOGY, John Wiley & Sons, 1992). Moreover, many expression vectors are commercially 
available that already encode a fusion moiety (e.g., a GST polypeptide). An NOVX-encoding 
nucleic acid can be cloned into such an expression vector such that the fusion moiety is linked 
in-frame to the NOVX protein. 
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NOVX Agonists and Antagonists 

The invention also pertains to variants of the NOVX proteins that function as either 
NOVX agonists (i.e., mimetics) or as NOVX antagonists. Variants of the NOVX protein can 
be generated by mutagenesis (e.g., discrete point mutation or truncation of the NOVX protein). 
An agonist of the NOVX protein can retain substantially the same, or a subset of, the 
biological activities of the naturally occurring form of the NOVX protein. An antagonist of 
the NOVX protein can inhibit one or more of the activities of the naturally occurring form of 
the NOVX protein by, for example, competitively binding to a downstream or upstream 
member of a cellular signaling cascade which includes the NOVX protein. Thus, specific 
biological effects can be elicited by treatment with a variant of limited function. In one 
embodiment, treatment of a subject with a variant having a subset of the biological activities 
of the naturally occurring form of the protein has fewer side effects in a subject relative to 
treatment with the naturally occurring form of the NOVX proteins. 

Variants of the NOVX proteins that function as either NOVX agonists (i.e., mimetics) 
or as NOVX antagonists can be identified by screening combinatorial libraries of mutants 
(e.g., truncation mutants) of the NOVX proteins for NOVX protein agonist or antagonist 
activity. In one embodiment, a variegated library of NOVX variants is generated by 
combinatorial mutagenesis at the nucleic acid level and is encoded by a variegated gene 
library. A variegated library of NOVX variants can be produced by, for example, 
enzymatically ligating a mixture of synthetic oligonucleotides into gene sequences such that a 
degenerate set of potential NOVX sequences is expressible as individual polypeptides, or 
alternatively, as a set of larger fusion proteins (e.g., for phage display) containing the set of 
NOVX sequences therein. There are a variety of methods which can be used to produce 
libraries of potential NOVX variants from a degenerate oligonucleotide sequence. Chemical 
synthesis of a degenerate gene sequence can be performed in an automatic DNA synthesizer, 
and the synthetic gene then ligated into an appropriate expression vector. Use of a degenerate 
set of genes allows for the provision, in one mixture, of all of the sequences encoding the 
desired set of potential NOVX sequences. Methods for synthesizing degenerate 
oligonucleotides are well-known within the art. See, e.g., Narang, 1983. Tetrahedron 39: 3; 
Itakura, et al, 1984. Annu. Rev. Biochem. 53: 323; Itakura, et al., 1984. Science 198: 1056; 
Ike, et al. 9 1983. Nucl Acids Res. 1 1 : 477. 

Polypeptide Libraries 

In addition, libraries of fragments of the NOVX protein coding sequences can be used 

to generate a variegated population of NOVX fragments for screening and subsequent 
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selection of variants of an NOVX protein. In one embodiment, a library of coding sequence 
fragments can be generated by treating a double stranded PCR fragment of an NOVX coding 
sequence with a nuclease under conditions wherein nicking occurs only about once per 
molecule, denaturing the double stranded DNA, renaturing the DNA to form double-stranded 
DNA that can include sense/antisense pairs from different nicked products, removing single 
stranded portions from reformed duplexes by treatment with Si nuclease, and ligating the 
resulting fragment library into an expression vector. By this method, expression libraries can 
be derived which encodes N-terminal and internal fragments of various sizes of the NOVX 
proteins. 

Various techniques are known in the art for screening gene products of combinatorial 
libraries made by point mutations or truncation, and for screening cDNA libraries for gene 
products having a selected property. Such techniques are adaptable for rapid screening of the 
gene libraries generated by the combinatorial mutagenesis of NOVX proteins. The most 
widely used techniques, which are amenable to high throughput analysis, for screening large 
gene libraries typically include cloning the gene library into replicable expression vectors, 
transforming appropriate cells with the resulting library of vectors, and expressing the 
combinatorial genes under conditions in which detection of a desired activity facilitates 
isolation of the vector encoding the gene whose product was detected. Recursive ensemble 
mutagenesis (REM), a new technique that enhances the frequency of functional mutants in the 
libraries, can be used in combination with the screening assays to identify NOVX variants. 
See, e.g., Arkin and Yourvan, 1992. Proc. Natl Acad. Sci. USA 89: 781 1-7815; Delgrave, et 
al, 1993. Protein Engineering 6:327-33 1 . 

Anti-NOVX Antibodies 

Also included in the invention are antibodies to NOVX proteins, or fragments of 
NOVX proteins. The term "antibody" as used herein refers to immunoglobulin molecules and 
immunologically active portions of immunoglobulin (Ig) molecules, i.e., molecules that 
contain an antigen binding site that specifically binds (immunoreacts with) an antigen. Such 
antibodies include, but are not limited to, polyclonal, monoclonal, chimeric, single chain, F ab , 
F ab ' and F( ab *)2 fragments, and an F a b expression library. In general, an antibody molecule 
obtained from humans relates to any of the classes IgG, IgM, IgA, IgE and IgD, which differ 
from one another by the nature of the heavy chain present in the molecule. Certain classes 
have subclasses as well, such as IgGi, lgG 2 , and others. Furthermore, in humans, the light 
chain may be a kappa chain or a lambda chain. Reference herein to antibodies includes a 
reference to all such classes, subclasses and types of human antibody species. 
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An isolated NOVX-related protein of the invention may be intended to serve as an 
antigen, or a portion or fragment thereof, and additionally can be used as an immunogen to 
generate antibodies that immunospecifically bind the antigen, using standard techniques for 
polyclonal and monoclonal antibody preparation. The full-length protein can be used or, 
alternatively, the invention provides antigenic peptide fragments of the antigen for use as 
immunogens. An antigenic peptide fragment comprises at least 6 amino acid residues of the 
amino acid sequence of the full length protein and encompasses an epitope thereof such that an 
antibody raised against the peptide forms a specific immune complex with the full length 
protein or with any fragment that contains the epitope. Preferably, the antigenic peptide 
comprises at least 10 amino acid residues, or at least 15 amino acid residues, or at least 20 
amino acid residues, or at least 30 amino acid residues. Preferred epitopes encompassed by 
the antigenic peptide are regions of the protein that are located on its surface; commonly these 
are hydrophilic regions. 

In certain embodiments of the invention, at least one epitope encompassed by the 
antigenic peptide is a region of NOVX-related protein that is located on the surface of the 
protein, e.g., a hydrophilic region. A hydrophobicity analysis of the human NOVX-related 
protein sequence will indicate which regions of a NOVX-related protein are particularly 
hydrophilic and, therefore, are likely to encode surface residues useful for targeting antibody 
production. As a means for targeting antibody production, hydropathy plots showing regions 
of hydrophilicity and hydrophobicity may be generated by any method well known in the art, 
including, for example, the Kyte Doolittle or the Hopp Woods methods, either with or without 
Fourier transformation. See, e.g., Hopp and Woods, 1981, Proc. Nat. Acad. Sci. USA 78: 
3824-3828; Kyte and Doolittle 1982, J. Mol Biol. 157: 105-142, each of which is incorporated 
herein by reference in its entirety. Antibodies that are specific for one or more domains within 
an antigenic protein, or derivatives, fragments, analogs or homologs thereof, are also provided 
herein. 

A protein of the invention, or a derivative, fragment, analog, homolog or ortholog 
thereof, may be utilized as an immunogen in the generation of antibodies that 
immunospecifically bind these protein components. 

Various procedures known within the art may be used for the production of polyclonal 
or monoclonal antibodies directed against a protein of the invention, or against derivatives, 
fragments, analogs homologs or orthologs thereof (see, for example, Antibodies: A Laboratory 
Manual, Harlow and Lane, 1988, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, 
NY, incorporated herein by reference). Some of these antibodies are discussed below. 



142 



Polyclonal Antibodies 

For the production of polyclonal antibodies, various suitable host animals (e.g., rabbit, 
goat, mouse or other mammal) may be immunized by one or more injections with the native 
protein, a synthetic variant thereof, or a derivative of the foregoing. An appropriate 
immunogenic preparation can contain, for example, the naturally occurring immunogenic 
protein, a chemically synthesized polypeptide representing the immunogenic protein, or a 
recombinantly expressed immunogenic protein. Furthermore, the protein may be conjugated 
to a second protein known to be immunogenic in the mammal being immunized. Examples of 
such immunogenic proteins include but are not limited to keyhole limpet hemocyanin, serum 
albumin, bovine thyroglobulin, and soybean trypsin inhibitor. The preparation can further 
include an adjuvant. Various adjuvants used to increase the immunological response include, 
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hydroxide), surface active substances (e.g., lysolecithin, pluronic polyols, polyanions, 
peptides, oil emulsions, dinitrophenol, etc.), adjuvants usable in humans such as Bacille 
Calmette-Guerin and Corynebacterium parvum, or similar immunostimulatory agents. 
Additional examples of adjuvants which can be employed include MPL-TDM adjuvant 
(monophosphoryl Lipid A, synthetic trehalose dicorynomycolate). 

The polyclonal antibody molecules directed against the immunogenic protein can be 
isolated from the mammal (e.g., from the blood) and further purified by well known 
techniques, such as affinity chromatography using protein A or protein G, which provide 
primarily the IgG fraction of immune serum. Subsequently, or alternatively, the specific 
antigen which is the target of the immunoglobulin sought, or an epitope thereof, may be 
immobilized on a column to purify the immune specific antibody by immunoaffinity 
chromatography. Purification of immunoglobulins is discussed, for example, by D. Wilkinson 
(The Scientist, published by The Scientist, Inc., Philadelphia PA, Vol. 14, No. 8 (April 17, 
2000), pp. 25-28). 

Monoclonal Antibodies 

The term "monoclonal antibody" (MAb) or "monoclonal antibody composition", as 

used herein, refers to a population of antibody molecules that contain only one molecular 

species of antibody molecule consisting of a unique light chain gene product and a unique 

heavy chain gene product. In particular, the complementarity determining regions (CDRs) of 

the monoclonal antibody are identical in all the molecules of the population. MAbs thus 

contain an antigen binding site capable of immunoreacting with a particular epitope of the 

antigen characterized by a unique binding affinity for it. 
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Monoclonal antibodies can be prepared using hybridoma methods, such as those 
described by Kohler and Milstein, Nature, 256:495 (1975). In a hybridoma method, a mouse, 
hamster, or other appropriate host animal, is typically immunized with an immunizing agent to 
elicit lymphocytes that produce or are capable of producing antibodies that will specifically 
bind to the immunizing agent. Alternatively, the lymphocytes can be immunized in vitro. 

The immunizing agent will typically include the protein antigen, a fragment thereof or 
a fusion protein thereof. Generally, either peripheral blood lymphocytes are used if cells of 
human origin are desired, or spleen cells or lymph node cells are used if non-human 
mammalian sources are desired. The lymphocytes are then fused with an immortalized cell 
line using a suitable fusing agent, such as polyethylene glycol, to form a hybridoma cell 
(Goding, Monoclonal Antibodies: Principles and Practice, Academic Press, (1986) pp. 
59-103). Immortalized cell lines are usually transformed mammalian cells, particularly 
myeloma cells of rodent, bovine and human origin. Usually, rat or mouse myeloma cell lines 
are employed. The hybridoma cells can be cultured in a suitable culture medium that 
preferably contains one or more substances that inhibit the growth or survival of the unfused, 
immortalized cells. For example, if the parental cells lack the enzyme hypoxanthine guanine 
phosphoribosyl transferase (HGPRT or HPRT), the culture medium for the hybridomas 
typically will include hypoxanthine, aminopterin, and thymidine ( M HAT medium"), which 
substances prevent the growth of HGPRT-deficient cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable high 
level expression of antibody by the selected antibody-producing cells, and are sensitive to a 
medium such as HAT medium. More preferred immortalized cell lines are murine myeloma 
lines, which can be obtained, for instance, from the Salk Institute Cell Distribution Center, San 
Diego, California and the American Type Culture Collection, Manassas, Virginia. Human 
myeloma and mouse-human heteromyeloma cell lines also have been described for the 
production of human monoclonal antibodies (Kozbor, J. Immunol, 133:3001 (1984); Brodeur 
et al., Monoclonal Antibody Production Techniques and Applications, Marcel 
Dekker, Inc., New York, (1987) pp. 51-63). 

The culture medium in which the hybridoma cells are cultured can then be assayed for 
the presence of monoclonal antibodies directed against the antigen. Preferably, the binding 
specificity of monoclonal antibodies produced by the hybridoma cells is determined by 
immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (RIA) or 
enzyme-linked immunoabsorbent assay (ELISA). Such techniques and assays are known in 
the art. The binding affinity of the monoclonal antibody can, for example, be determined by 
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the Scatchard analysis of Munson and Pollard, Anal. Biochem., 107:220 (1980). Preferably, 
antibodies having a high degree of specificity and a high binding affinity for the target antigen 
are isolated. 

After the desired hybridoma cells are identified, the clones can be subcloned by 
limiting dilution procedures and grown by standard methods. Suitable culture media for this 
purpose include, for example, Dulbecco's Modified Eagle's Medium and RPMI-1640 medium. 
Alternatively, the hybridoma cells can be grown in vivo as ascites in a mammal. 

The monoclonal antibodies secreted by the subclones can be isolated or purified from 
the culture medium or ascites fluid by conventional immunoglobulin purification procedures 
such as, for example, protein A-Sepharose, hydroxylapatite chromatography, gel 
electrophoresis, dialysis, or affinity chromatography. 

The monoclonal antibodies can also be made by recombinant DNA methods, such as 
those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of 
the invention can be readily isolated and sequenced using conventional procedures (e.g., by 
using oligonucleotide probes that are capable of binding specifically to genes encoding the 
heavy and light chains of murine antibodies). The hybridoma cells of the invention serve as a 
preferred source of such DNA. Once isolated, the DNA can be placed into expression vectors, 
which are then transfected into host cells such as simian COS cells, Chinese hamster ovary 
(CHO) cells, or myeloma cells that do not otherwise produce immunoglobulin protein, to 
obtain the synthesis of monoclonal antibodies in the recombinant host cells. The DNA also 
can be modified, for example, by substituting the coding sequence for human heavy and light 
chain constant domains in place of the homologous murine sequences (U.S. Patent No. 
4,816,567; Morrison, Nature 368, 812-13 (1994)) or by covalently joining to the 
immunoglobulin coding sequence all or part of the coding sequence for a non-immunoglobulin 
polypeptide. Such a non-immunoglobulin polypeptide can be substituted for the constant 
domains of an antibody of the invention, or can be substituted for the variable domains of one 
antigen-combining site of an antibody of the invention to create a chimeric bivalent antibody. 

Humanized Antibodies 

The antibodies directed against the protein antigens of the invention can further 
comprise humanized antibodies or human antibodies. These antibodies are suitable for 
administration to humans without engendering an immune response by the human against the 
administered immunoglobulin. Humanized forms of antibodies are chimeric immunoglobulins, 
immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab', F(ab')2 or other antigen- 
binding subsequences of antibodies) that are principally comprised of the sequence of a human 
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immunoglobulin, and contain minimal sequence derived from a non-human immunoglobulin. 
Humanization can be performed following the method of Winter and co-workers (Jones et al., 
Nature, 321 :522-525 (1986); Riechmann et al, Nature, 332:323-327 (1988); Verhoeyen et al., 
Science, 239:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences for the 
corresponding sequences of a human antibody. (See also U.S. Patent No. 5,225,539.) In some 
instances, Fv framework residues of the human immunoglobulin are replaced by 
corresponding non-human residues. Humanized antibodies can also comprise residues which 
are found neither in the recipient antibody nor in the imported CDR or framework sequences. 
In general, the humanized antibody will comprise substantially all of at least one, and typically 
two, variable domains, in which all or substantially all of the CDR regions correspond to those 
of a non-human immunoglobulin and all or substantially all of the framework regions are 
those of a human immunoglobulin consensus sequence. The humanized antibody optimally 
also will comprise at least a portion of an immunoglobulin constant region (Fc), typically that 
of a human immunoglobulin (Jones et al., 1986; Riechmann et al., 1988; and Presta, Curr. Op. 
Struct Biol, 2:593-596 (1992)). 

Human Antibodies 

Fully human antibodies relate to antibody molecules in which essentially the entire 
sequences of both the light chain and the heavy chain, including the CDRs, arise from human 
genes. Such antibodies are termed "human antibodies", or "fully human antibodies" herein. 
Human monoclonal antibodies can be prepared by the trioma technique; the human B-cell 
hybridoma technique (see Kozbor, et al., 1983 Immunol Today 4: 72) and the EBV hybridoma 
technique to produce human monoclonal antibodies (see Cole, et al., 1985 In: Monoclonal 
Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). Human monoclonal 
antibodies may be utilized in the practice of the present invention and may be produced by 
using human hybridomas (see Cote, et al., 1983. Proc Natl Acad Sci USA 80: 2026-2030) or 
by transforming human B-cells with Epstein Barr Virus in vitro (see Cole, et al., 1985 In: 
Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). 

In addition, human antibodies can also be produced using additional techniques, 
including phage display libraries (Hoogenboom and Winter, J. Mol Biol, 227:381 (1991); 
Marks et al., J. Mol Biol, 222:581 (1991)). Similarly, human antibodies can be made by 
introducing human immunoglobulin loci into transgenic animals, e.g., mice in which the 
endogenous immunoglobulin genes have been partially or completely inactivated. Upon 
challenge, human antibody production is observed, which closely resembles that seen in 
humans in all respects, including gene rearrangement, assembly, and antibody repertoire. This 
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approach is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 
5,625,126; 5,633,425; 5,661,016, and in Marks et al. {Bio/Technology 10, 779-783 (1992)); 
Lonberg et al. {Nature 368 856-859 (1994)); Morrison ( Nature 368, 812-13 (1994)); Fishwild 
et al,( Nature Biotechnology 14, 845-51 (1996)); Neuberger {Nature Biotechnology 14, 826 
(1996)); and Lonberg and Huszar {Intern. Rev. Immunol. 13 65-93 (1995)). 

Human antibodies may additionally be produced using transgenic nonhuman animals 
which are modified so as to produce fully human antibodies rather than the animal's 
endogenous antibodies in response to challenge by an antigen. (See PCT publication 
WO94/02602). The endogenous genes encoding the heavy and light immunoglobulin chains in 
the nonhuman host have been incapacitated, and active loci encoding human heavy and light 
chain immunoglobulins are inserted into the host's genome. The human genes are 
incorporated, for example, using yeast artificial chromosomes containing the requisite human 
DNA segments. An animal which provides all the desired modifications is then obtained as 
progeny by crossbreeding intermediate transgenic animals containing fewer than the full 
complement of the modifications. The preferred embodiment of such a nonhuman animal is a 
mouse, and is termed the Xenomouse™ as disclosed in PCT publications WO 96/33735 and 
WO 96/34096. This animal produces B cells which secrete fully human immunoglobulins. 
The antibodies can be obtained directly from the animal after immunization with an 
immunogen of interest, as, for example, a preparation of a polyclonal antibody, or alternatively 
from immortalized B cells derived from the animal, such as hybridomas producing 
monoclonal antibodies. Additionally, the genes encoding the immunoglobulins with human 
variable regions can be recovered and expressed to obtain the antibodies directly, or can be 
further modified to obtain analogs of antibodies such as, for example, single chain Fv 
molecules. 

An example of a method of producing a nonhuman host, exemplified as a mouse, 
lacking expression of an endogenous immunoglobulin heavy chain is disclosed in U.S. Patent 
No. 5,939,598. It can be obtained by a method including deleting the J segment genes from at 
least one endogenous heavy chain locus in an embryonic stem cell to prevent rearrangement of 
the locus and to prevent formation of a transcript of a rearranged immunoglobulin heavy chain 
locus, the deletion being effected by a targeting vector containing a gene encoding a selectable 
marker; and producing from the embryonic stem cell a transgenic mouse whose somatic and 
germ cells contain the gene encoding the selectable marker. 

A method for producing an antibody of interest, such as a human antibody, is disclosed 
in U.S. Patent No. 5,916,771. It includes introducing an expression vector that contains a 
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nucleotide sequence encoding a heavy chain into one mammalian host cell in culture, 
introducing an expression vector containing a nucleotide sequence encoding a light chain into 
another mammalian host cell, and fusing the two cells to form a hybrid cell. The hybrid cell 
expresses an antibody containing the heavy chain and the light chain. 

In a further improvement on this procedure, a method for identifying a clinically 
relevant epitope on an immunogen, and a correlative method for selecting an antibody that 
binds immunospecifically to the relevant epitope with high affinity, are disclosed in PCT 
publication WO 99/53049. 

Fab Fragments and Single Chain Antibodies 

According to the invention, techniques can be adapted for the production of 
single-chain antibodies specific to an antigenic protein of the invention (see e.g., U.S. Patent 
No. 4,946,778). In addition, methods can be adapted for the construction of F a b expression 
libraries (see e.g., Huse, et al., 1989 Science 246: 1275-1281) to allow rapid and effective 
identification of monoclonal F a b fragments with the desired specificity for a protein or 
derivatives, fragments, analogs or homologs thereof. Antibody fragments that contain the 
idiotypes to a protein antigen may be produced by techniques known in the art including, but 
not limited to: (i) an F( ab -) 2 fragment produced by pepsin digestion of an antibody molecule; (ii) 
an F ab fragment generated by reducing the disulfide bridges of an F( ab . )2 fragment; (iii) an F ab 
fragment generated by the treatment of the antibody molecule with papain and a reducing 
agent and (iv) F v fragments. 

Bispecific Antibodies 

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that 
have binding specificities for at least two different antigens. In the present case, one of the 
binding specificities is for an antigenic protein of the invention. The second binding target is 
any other antigen, and advantageously is a cell-surface protein or receptor or receptor subunit. 

Methods for making bispecific antibodies are known in the art. Traditionally, the 
recombinant production of bispecific antibodies is based on the co-expression of two 
immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have different 
specificities (Milstein and Cuello, Nature, 305:537-539 (1983)). Because of the random 
assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce 
a potential mixture of ten different antibody molecules, of which only one has the correct 
bispecific structure. The purification of the correct molecule is usually accomplished by 
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affinity chromatography steps. Similar procedures are disclosed in WO 93/08829, published 
13 May 1993, and in Traunecker et al, 1991 EMBOJ., 10:3655-3659. 

Antibody variable domains with the desired binding specificities (antibody-antigen 
combining sites) can be fused to immunoglobulin constant domain sequences. The fusion 
preferably is with an immunoglobulin heavy-chain constant domain, comprising at least part 
of the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain constant 
region (CHI) containing the site necessary for light-chain binding present in at least one of the 
fusions. DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the 
immunoglobulin light chain, are inserted into separate expression vectors, and are co- 
transfected into a suitable host organism. For further details of generating bispecific 
antibodies see, for example, Suresh et al., Methods in Enzymology, 121:210 (1986). 

According to another approach described in WO 96/2701 1. the interface between a pair 
of antibody molecules can be engineered to maximize the percentage of heterodimers which 
are recovered from recombinant cell culture. The preferred interface comprises at least a part 
of the CH3 region of an antibody constant domain. In this method, one or more small amino 
acid side chains from the interface of the first antibody molecule are replaced with larger side 
chains (e.g. tyrosine or tryptophan). Compensatory "cavities" of identical or similar size to the 
large side chain(s) are created on the interface of the second antibody molecule by replacing 
large amino acid side chains with smaller ones (e.g. alanine or threonine). This provides a 
mechanism for increasing the yield of the heterodimer over other unwanted end-products such 
as homodimers. 

Bispecific antibodies can be prepared as full length antibodies or antibody fragments 
(e.g. F(ab')2 bispecific antibodies). Techniques for generating bispecific antibodies from 
antibody fragments have been described in the literature. For example, bispecific antibodies 
can be prepared using chemical linkage. Brennan et al., Science 229:81 (1985) describe a 
procedure wherein intact antibodies are proteolytically cleaved to generate F(ab') 2 fragments. 
These fragments are reduced in the presence of the dithiol complexing agent sodium arsenite 
to stabilize vicinal dithiols and prevent intermolecular disulfide formation. The Fab' 
fragments generated are then converted to thionitrobenzoate (TNB) derivatives. One of the 
Fab'-TNB derivatives is then reconverted to the Fab'-thiol by reduction with 
mercaptoethylamine and is mixed with an equimolar amount of the other Fab'-TNB derivative 
to form the bispecific antibody. The bispecific antibodies produced can be used as agents for 
the selective immobilization of enzymes. 
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Additionally, Fab 5 fragments can be directly recovered from E. coli and chemically 
coupled to form bispecific antibodies. Shalaby et al., J. Exp. Med. 175:217-225 (1992) 
describe the production of a fully humanized bispecific antibody F(ab') 2 molecule. Each Fab' 
fragment was separately secreted from E. coli and subjected to directed chemical coupling in 
vitro to form the bispecific antibody. The bispecific antibody thus formed was able to bind to 
cells overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic 
activity of human cytotoxic lymphocytes against human breast tumor targets. 

Various techniques for making and isolating bispecific antibody fragments directly 
from recombinant cell culture have also been described. For example, bispecific antibodies 
have been produced using leucine zippers. Kostelny et al., J. Immunol. 1 48(5): 1 547- 1 553 
(1992). The leucine zipper peptides from the Fos and Jun proteins were linked to the Fab' 
portions of two different antibodies by gene fusion. The antibody homodimers were reduced 
at the hinge region to form monomers and then re-oxidized to form the antibody heterodimers. 
This method can also be utilized for the production of antibody homodimers. The "diabody" 
technology described by Hollinger et al., Proc. Natl. Acad. Sci. USA 90:6444-6448 (1993) has 
provided an alternative mechanism for making bispecific antibody fragments. The fragments 
comprise a heavy-chain variable domain (Vh) connected to a light-chain variable domain (V L ) 
by a linker which is too short to allow pairing between the two domains on the same chain. 
Accordingly, the V H and V L domains of one fragment are forced to pair with the 
complementary Vl and Vh domains of another fragment, thereby forming two antigen-binding 
sites. Another strategy for making bispecific antibody fragments by the use of single-chain Fv 
(sFv) dimers has also been reported. See, Gruber et al, J. Immunol 152:5368 (1994). 

Antibodies with more than two valencies are contemplated. For example, trispecific 
antibodies can be prepared. Tutt et al., J. Immunol 147:60 (1991). 

Exemplary bispecific antibodies can bind to two different epitopes, at least one of 
which originates in the protein antigen of the invention. Alternatively, an anti-antigenic arm 
of an immunoglobulin molecule can be combined with an arm which binds to a triggering 
molecule on a leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, CD28, or B7), or 
Fc receptors for IgG (FcyR), such as FcyRI (CD64), FcyRII (CD32) and FcyRIII (CD 16) so as 
to focus cellular defense mechanisms to the cell expressing the particular antigen. Bispecific 
antibodies can also be used to direct cytotoxic agents to cells which express a particular 
antigen. These antibodies possess an antigen-binding arm and an arm which binds a cytotoxic 
agent or a radionuclide chelator, such as EOTUBE, DPTA, DOT A, or TETA. Another 
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bispecific antibody of interest binds the protein antigen described herein and further binds 
tissue factor (TF). 

Heteroconjugate Antibodies 

Heteroconjugate antibodies are also within the scope of the present invention. 
Heteroconjugate antibodies are composed of two covalently joined antibodies. Such 
antibodies have, for example, been proposed to target immune system cells to unwanted cells 
(U.S. Patent No. 4,676,980), and for treatment of HIV infection (WO 91/00360; WO 
92/200373; EP 03089). It is contemplated that the antibodies can be prepared in vitro using 
known methods in synthetic protein chemistry, including those involving crosslinking agents. 
For example, immunotoxins can be constructed using a disulfide exchange reaction or by 
forming a thioether bond. Examples of suitable reagents for this purpose include iminothiolate 
and methyl-4-mercaptobutyrimidate and those disclosed, for example, in U.S. Patent No. 
4,676,980. 

Effector Function Engineering 

It can be desirable to modify the antibody of the invention with respect to effector 
function, so as to enhance, e.g., the effectiveness of the antibody in treating cancer. For 
example, cysteine residue(s) can be introduced into the Fc region, thereby allowing interchain 
disulfide bond formation in this region. The homodimeric antibody thus generated can have 
improved internalization capability and/or increased complement-mediated cell killing and 
antibody-dependent cellular cytotoxicity (ADCC). See Caron et al., J. Exp Med., 176: 1 191- 
1 1 95 (1 992) and Shopes, J. Immunol., 148: 291 8-2922 (1 992). Homodimeric antibodies with 
enhanced anti-tumor activity can also be prepared using heterobifunctional cross-linkers as 
described in Wolff et al. Cancer Research, 53: 2560-2565 (1993). Alternatively, an antibody 
can be engineered that has dual Fc regions and can thereby have enhanced complement lysis 
and ADCC capabilities. See Stevenson et al., Anti-Cancer Drug Design, 3: 219-230 (1989). 

Immunoconjugates 

The invention also pertains to immunoconjugates comprising an antibody conjugated 
to a cytotoxic agent such as a chemo therapeutic agent, toxin (e.g., an enzymatically active 
toxin of bacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive 
isotope (i.e., a radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugates have 

been described above. Enzymatically active toxins and fragments thereof that can be used 

include diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain 
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(from Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin, 
Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPII, and 
PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, 
gelonin, mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of 
radionuclides are available for the production of radioconjugated antibodies. Examples 
include 212 Bi, ,3, I, ,31 In, 90 Y, and ,86 Re. 

Conjugates of the antibody and cytotoxic agent are made using a variety of 
Afunctional protein-coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate 
(SPDP), iminothiolane (IT), bifimctional derivatives of imidoesters (such as dimethyl 
adipimidate HCL), active esters (such as disuccinimidyl suberate), aldehydes (such as 
glutareldehyde), bis-azido compounds (such as bis (p-azidobenzoyl) hexanediamine), bis- 
diazonium derivatives (such as bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates 
(such as tolyene 2,6-diisocyanate), and bis-active fluorine compounds (such as 1,5-difluoro- 
2,4-dinitrobenzene). For example, a ricin immunotoxin can be prepared as described in 
Vitetta et al., Science, 238: 1098 (1987). Carbon- 14-labeled l-isothiocyanatobenzyl-3- 
methyldiethylene triaminepentaacetic acid (MX-DTPA) is an exemplary chelating agent for 
conjugation of radionucleotide to the antibody. See W094/1 1026. 

In another embodiment, the antibody can be conjugated to a "receptor" (such 
streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate is 
administered to the patient, followed by removal of unbound conjugate from the circulation 
using a clearing agent and then administration of a "ligand" (e.g., avidin) that is in turn 
conjugated to a cytotoxic agent. 

In one embodiment, methods for the screening of antibodies that possess the desired 
specificity include, but are not limited to, enzyme-linked immunosorbent assay (ELISA) and 
other immunologically-mediated techniques known within the art. In a specific embodiment, 
selection of antibodies that are specific to a particular domain of an NOVX protein is 
facilitated by generation of hybridomas that bind to the fragment of an NOVX protein 
possessing such a domain. Thus, antibodies that are specific for a desired domain within an 
NOVX protein, or derivatives, fragments, analogs or homologs thereof, are also provided 
herein. 

Anti-NOVX antibodies may be used in methods known within the art relating to the 
localization and/or quantitation of an NOVX protein (e.g., for use in measuring levels of the 
NOVX protein within appropriate physiological samples, for use in diagnostic methods, for 
use in imaging the protein, and the like). In a given embodiment, antibodies for NOVX 
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proteins, or derivatives, fragments, analogs or homologs thereof, that contain the antibody 
derived binding domain, are utilized as pharmacologically-active compounds (hereinafter 
"Therapeutics"). 

An anti-NOVX antibody (e.g. , monoclonal antibody) can be used to isolate an NOVX 
polypeptide by standard techniques, such as affinity chromatography or immunoprecipitation. 
An anti-NOVX antibody can facilitate the purification of natural NOVX polypeptide from 
cells and of recombinantly-produced NOVX polypeptide expressed in host cells. Moreover, 
an anti-NOVX antibody can be used to detect NOVX protein (e.g., in a cellular lysate or cell 
supernatant) in order to evaluate the abundance and pattern of expression of the NOVX 
protein. Anti-NOVX antibodies can be used diagnostically to monitor protein levels in tissue 
as part of a clinical testing procedure, e.g., to, for example, determine the efficacy of a given 
treatment regimen. Detection can be facilitated by coupling (i.e., physically linking) the 
antibody to a detectable substance. Examples of detectable substances include various 
enzymes, prosthetic groups, fluorescent materials, luminescent materials, bioluminescent 
materials, and radioactive materials. Examples of suitable enzymes include horseradish 
peroxidase, alkaline phosphatase, p-galactosidase, or acetylcholinesterase; examples of 
suitable prosthetic group complexes include streptavidin/biotin and avidin/biotin; examples of 
suitable fluorescent materials include umbelliferone, fluorescein, fluorescein isothiocyanate, 
rhodamine, dichlorotriazinylamine fluorescein, dansyl chloride or phycoerythrin; an example 
of a luminescent material includes luminol; examples of bioluminescent materials include 
luciferase, luciferin, and aequorin, and examples of suitable radioactive material include l25 I, 
131 I, 35 Sor 3 H. 

NOVX Recombinant Expression Vectors and Host Cells 

Another aspect of the invention pertains to vectors, preferably expression vectors, 
containing a nucleic acid encoding an NOVX protein, or derivatives, fragments, analogs or 
homologs thereof. As used herein, the term "vector" refers to a nucleic acid molecule capable 
of transporting another nucleic acid to which it has been linked. One type of vector is a 
"plasmid", which refers to a circular double stranded DNA loop into which additional DNA 
segments can be ligated. Another type of vector is a viral vector, wherein additional DNA 
segments can be ligated into the viral genome. Certain vectors are capable of autonomous 
replication in a host cell into which they are introduced (e.g., bacterial vectors having a 
bacterial origin of replication and episomal mammalian vectors). Other vectors (e.g., 
non-episomal mammalian vectors) are integrated into the genome of a host cell upon 
introduction into the host cell, and thereby are replicated along with the host genome. 
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Moreover, certain vectors are capable of directing the expression of genes to which they are 
operatively-linked. Such vectors are referred to herein as "expression vectors". In general, 
expression vectors of utility in recombinant DNA techniques are often in the form of plasmids. 
In the present specification, "plasmid" and "vector" can be used interchangeably as the 
plasmid is the most commonly used form of vector. However, the invention is intended to 
include such other forms of expression vectors, such as viral vectors (e.g., replication defective 
retroviruses, adenoviruses and adeno-associated viruses), which serve equivalent functions. 

The recombinant expression vectors of the invention comprise a nucleic acid of the 
invention in a form suitable for expression of the nucleic acid in a host cell, which means that 
the recombinant expression vectors include one or more regulatory sequences, selected on the 
basis of the host cells to be used for expression, that is operatively-linked to the nucleic acid 
sequence to be expressed. Within a recombinant expression vector, "operably-linked" is 
intended to mean that the nucleotide sequence of interest is linked to the regulatory 
sequence(s) in a manner that allows for expression of the nucleotide sequence (e.g., in an in 
vitro transcription/translation system or in a host cell when the vector is introduced into the 
host cell). 

The term "regulatory sequence" is intended to includes promoters, enhancers and other 
expression control elements (e.g., polyadenylation signals). Such regulatory sequences are 
described, for example, in Goeddel, GENE EXPRESSION TECHNOLOGY: METHODS IN 
ENZYMOLOGY 185, Academic Press, San Diego, Calif. (1990). Regulatory sequences include 
those that direct constitutive expression of a nucleotide sequence in many types of host cell 
and those that direct expression of the nucleotide sequence only in certain host cells (e.g., 
tissue-specific regulatory sequences). It will be appreciated by those skilled in the art that the 
design of the expression vector can depend on such factors as the choice of the host cell to be 
transformed, the level of expression of protein desired, etc. The expression vectors of the 
invention can be introduced into host cells to thereby produce proteins or peptides, including 
fusion proteins or peptides, encoded by nucleic acids as described herein (e.g., NOVX 
proteins, mutant forms of NOVX proteins, fusion proteins, etc.). 

The recombinant expression vectors of the invention can be designed for expression of 
NOVX proteins in prokaryotic or eukaryotic cells. For example, NOVX proteins can be 
expressed in bacterial cells such as Escherichia coli, insect cells (using baculo virus expression 
vectors) yeast cells or mammalian cells. Suitable host cells are discussed further in Goeddel, 
GENE EXPRESSION TECHNOLOGY: Methods IN ENZYMOLOGY 185, Academic Press, San 
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Diego, Calif. (1990). Alternatively, the recombinant expression vector can be transcribed and 
translated in vitro, for example using T7 promoter regulatory sequences and T7 polymerase. 

Expression of proteins in prokaryotes is most often carried out in Escherichia coli with 
vectors containing constitutive or inducible promoters directing the expression of either fusion 
or non-fusion proteins. Fusion vectors add a number of amino acids to a protein encoded 
therein, usually to the amino terminus of the recombinant protein. Such fusion vectors 
typically serve three purposes: (i) to increase expression of recombinant protein; (ii) to 
increase the solubility of the recombinant protein; and (Hi) to aid in the purification of the 
recombinant protein by acting as a ligand in affinity purification. Often, in fusion expression 
vectors, a proteolytic cleavage site is introduced at the junction of the fusion moiety and the 
recombinant protein to enable separation of the recombinant protein from the fusion moiety 
subsequent to purification of the fusion protein. Such enzymes, and their cognate recognition 
sequences, include Factor Xa, thrombin and enterokinase. Typical fusion expression vectors 
include pGEX (Pharmacia Biotech Inc; Smith and Johnson, 1988. Gene 67: 31-40), pMAL 
(New England Biolabs, Beverly, Mass.) and pRIT5 (Pharmacia, Piscataway, N J.) that fuse 
glutathione S-transferase (GST), maltose E binding protein, or protein A, respectively, to the 
target recombinant protein. 

Examples of suitable inducible non-fusion E. coli expression vectors include pTrc 
(Amrann et al, (1988) Gene 69:301-3 15) and pET lid (Studier et al, GENE EXPRESSION 
Technology: Methods in Enzymology 185, Academic Press, San Diego, Calif. (1990) 
60-89). 

One strategy to maximize recombinant protein expression in E. coli is to express the 
protein in a host bacteria with an impaired capacity to proteolytically cleave the recombinant 
protein. See, e.g., Gottesman, Gene Expression Technology: Methods in Enzymology 
185, Academic Press, San Diego, Calif. (1990) 1 19-128. Another strategy is to alter the 
nucleic acid sequence of the nucleic acid to be inserted into an expression vector so that the 
individual codons for each amino acid are those preferentially utilized in E. coli (see, e.g., 
Wada, et al, 1992. Nucl Acids Res. 20: 2111-2118). Such alteration of nucleic acid 
sequences of the invention can be carried out by standard DNA synthesis techniques. 

In another embodiment, the NOVX expression vector is a yeast expression vector. 
Examples of vectors for expression in yeast Saccharomyces cerivisae include pYepSecl 
(Baldari, et al., 1987. EMBOJ. 6: 229-234), pMFa (Kurjan and Herskowitz, 1982. Cell 30: 
933-943), pJRY88 (Schultz et al, 1987. Gene 54: 1 13-123), pYES2 (Invitrogen Corporation, 
San Diego, Calif), and picZ (InVitrogen Corp, San Diego, Calif). 
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Alternatively, NOVX can be expressed in insect cells using baculovirus expression 
vectors. Baculovirus vectors available for expression of proteins in cultured insect cells (e.g., 
SF9 cells) include the pAc series (Smith, et al, 1983. Mol Cell Biol. 3: 2156-2165) and the 
pVL series (Lucklow and Summers, 1989. Virology 170: 31-39). 

In yet another embodiment, a nucleic acid of the invention is expressed in mammalian 
cells using a mammalian expression vector. Examples of mammalian expression vectors 
include pCDM8 (Seed, 1987. Nature 329: 840) and pMT2PC (Kaufman, et al, 1987. EMBO 
J. 6: 187-195). When used in mammalian cells, the expression vector's control functions are 
often provided by viral regulatory elements. For example, commonly used promoters are 
derived from polyoma, adenovirus 2, cytomegalovirus, and simian virus 40. For other suitable 
expression systems for both prokaryotic and eukaryotic cells see, e.g., Chapters 16 and 17 of 
Sambrook, et al, MOLECULAR CLONING: A LABORATORY MANUAL. 2nd ed. ? Cold Spring 
Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989. 

In another embodiment, the recombinant mammalian expression vector is capable of 
directing expression of the nucleic acid preferentially in a particular cell type (e.g., 
tissue-specific regulatory elements are used to express the nucleic acid). Tissue-specific 
regulatory elements are known in the art. Non-limiting examples of suitable tissue-specific 
promoters include the albumin promoter (liver-specific; Pinkert, et al. 9 1987. Genes Dev. 1: 
268-277), lymphoid-specific promoters (Calame and Eaton, 1988. Adv. Immunol. 43: 
235-275), in particular promoters of T cell receptors (Winoto and Baltimore, 1989. EMBO J. 
8: 729-733) and immunoglobulins (Banerji, et al, 1983. Cell 33: 729-740; Queen and 
Baltimore, 1983. Cell 33: 741-748), neuron-specific promoters (e.g., the neurofilament 
promoter; Byrne and Ruddle, 1989. Proc. Natl Acad. Sci. USA 86: 5473-5477), 
pancreas-specific promoters (Edlund, et al, 1985. Science 230: 912-916), and mammary 
gland-specific promoters (e.g., milk whey promoter; U.S. Pat. No. 4,873,316 and European 
Application Publication No. 264,166). Developmentally-regulated promoters are also 
encompassed, e.g., the murine hox promoters (Kessel and Gruss, 1990. Science 249: 374-379) 
and the a-fetoprotein promoter (Campes and Tilghman, 1989. Genes Dev. 3: 537-546). 

The invention further provides a recombinant expression vector comprising a DNA 
molecule of the invention cloned into the expression vector in an antisense orientation. That 
is, the DNA molecule is operatively-linked to a regulatory sequence in a manner that allows 
for expression (by transcription of the DNA molecule) of an RNA molecule that is antisense to 
NOVX mRNA. Regulatory sequences operatively linked to a nucleic acid cloned in the 
antisense orientation can be chosen that direct the continuous expression of the antisense RNA 
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molecule in a variety of cell types, for instance viral promoters and/or enhancers, or regulatory 
sequences can be chosen that direct constitutive, tissue specific or cell type specific expression 
of antisense RNA. The antisense expression vector can be in the form of a recombinant 
plasmid, phagemid or attenuated virus in which antisense nucleic acids are produced under the 
control of a high efficiency regulatory region, the activity of which can be determined by the 
cell type into which the vector is introduced. For a discussion of the regulation of gene 
expression using antisense genes see, e.g., Weintraub, et al, "Antisense RNA as a molecular 
tool for genetic analysis," Reviews-Trends in Genetics, Vol. 1(1) 1986. 

Another aspect of the invention pertains to host cells into which a recombinant 
expression vector of the invention has been introduced. The terms "host cell" and 
"recombinant host cell" are used interchangeably herein. It is understood that such terms refer 
not only to the particular subject cell but also to the progeny or potential progeny of such a 
cell. Because certain modifications may occur in succeeding generations due to either 
mutation or environmental influences, such progeny may not, in fact, be identical to the parent 
cell, but are still included within the scope of the term as used herein. 

A host cell can be any prokaryotic or eukaryotic cell. For example, NOVX protein can 
be expressed in bacterial cells such as E. coli, insect cells, yeast or mammalian cells (such as 
Chinese hamster ovary cells (CHO) or COS cells). Other suitable host cells are known to 
those skilled in the art. 

Vector DNA can be introduced into prokaryotic or eukaryotic cells via conventional 
transformation or transfection techniques. As used herein, the terms "transformation" and 
"transfection" are intended to refer to a variety of art-recognized techniques for introducing 
foreign nucleic acid {e.g., DNA) into a host cell, including calcium phosphate or calcium 
chloride co-precipitation, DEAE-dextran-mediated transfection, lipofection, or 
electroporation. Suitable methods for transforming or transfecting host cells can be found in 
Sambrook, et al. (MOLECULAR CLONING: A Laboratory Manual. 2nd ed., Cold Spring 
Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989), 
and other laboratory manuals. 

For stable transfection of mammalian cells, it is known that, depending upon the 
expression vector and transfection technique used, only a small fraction of cells may integrate 
the foreign DNA into their genome. In order to identify and select these integrants, a gene that 
encodes a selectable marker (e.g., resistance to antibiotics) is generally introduced into the 
host cells along with the gene of interest. Various selectable markers include those that confer 
resistance to drugs, such as G418, hygromycin and methotrexate. Nucleic acid encoding a 



157 



selectable marker can be introduced into a host cell on the same vector as that encoding 
NOVX or can be introduced on a separate vector. Cells stably transfected with the introduced 
nucleic acid can be identified by drug selection (e.g., cells that have incorporated the 
selectable marker gene will survive, while the other cells die). 

A host cell of the invention, such as a prokaryotic or eukaryotic host cell in culture, can 
be used to produce (i.e., express) NOVX protein. Accordingly, the invention further provides 
methods for producing NOVX protein using the host cells of the invention. In one 
embodiment, the method comprises culturing the host cell of invention (into which a 
recombinant expression vector encoding NOVX protein has been introduced) in a suitable 
medium such that NOVX protein is produced. In another embodiment, the method further 
comprises isolating NOVX protein from the medium or the host cell. 

Transgenic NOVX Animals 

The host cells of the invention can also be used to produce non-human transgenic 
animals. For example, in one embodiment, a host cell of the invention is a fertilized oocyte or 
an embryonic stem cell into which NOVX protein-coding sequences have been introduced. 
Such host cells can then be used to create non-human transgenic animals in which exogenous 
NOVX sequences have been introduced into their genome or homologous recombinant 
animals in which endogenous NOVX sequences have been altered. Such animals are useful 
for studying the function and/or activity of NOVX protein and for identifying and/or 
evaluating modulators of NOVX protein activity. As used herein, a "transgenic animal" is a 
non-human animal, preferably a mammal, more preferably a rodent such as a rat or mouse, in 
which one or more of the cells of the animal includes a transgene. Other examples of 
transgenic animals include non-human primates, sheep, dogs, cows, goats, chickens, 
amphibians, etc. A transgene is exogenous DNA that is integrated into the genome of a cell 
from which a transgenic animal develops and that remains in the genome of the mature 
animal, thereby directing the expression of an encoded gene product in one or more cell types 
or tissues of the transgenic animal. As used herein, a "homologous recombinant animal" is a 
non-human animal, preferably a mammal, more preferably a mouse, in which an endogenous 
NOVX gene has been altered by homologous recombination between the endogenous gene 
and an exogenous DNA molecule introduced into a cell of the animal, e.g., an embryonic cell 
of the animal, prior to development of the animal. 

A transgenic animal of the invention can be created by introducing NOVX-encoding 
nucleic acid into the male pronuclei of a fertilized oocyte (e.g., by microinjection, retroviral 
infection) and allowing the oocyte to develop in a pseudopregnant female foster animal. The 

158 



human NO VX cDNA sequences SEQ IDNOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19,21,23,25,27, 
29, 31, 33, 35, 37, 39, 41, 43, 45 and 47 can be introduced as a transgene into the genome of a 
non-human animal. Alternatively, a non-human homologue of the human NOVX gene, such 
as a mouse NOVX gene, can be isolated based on hybridization to the human NOVX cDNA 
(described further supra) and used as a transgene. Intronic sequences and polyadenylation 
signals can also be included in the transgene to increase the efficiency of expression of the 
transgene. A tissue-specific regulatory sequence(s) can be operably-linked to the NOVX 
transgene to direct expression of NOVX protein to particular cells. Methods for generating 
transgenic animals via embryo manipulation and microinjection, particularly animals such as 
mice, have become conventional in the art and are described, for example, in U.S. Patent Nos. 
4,736,866; 4,870,009; and 4,873,191; and Hogan, 1986. In: MANIPULATING THE MOUSE 
EMBRYO, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N. Y. Similar methods 
are used for production of other transgenic animals. A transgenic founder animal can be 
identified based upon the presence of the NOVX transgene in its genome and/or expression of 
NOVX mRNA in tissues or cells of the animals. A transgenic founder animal can then be 
used to breed additional animals carrying the transgene. Moreover, transgenic animals 
carrying a transgene-encoding NOVX protein can further be bred to other transgenic animals 
carrying other transgenes. 

To create a homologous recombinant animal, a vector is prepared which contains at 
least a portion of an NOVX gene into which a deletion, addition or substitution has been 
introduced to thereby alter, e.g., functionally disrupt, the NOVX gene. The NOVX gene can 
beahuman gene (eg., the cDNAofSEQ IDNOS:l,3, 5, 7, 9, 11, 13, 15, 17, 19,21,23,25, 
27, 29, 3 1, 33, 35, 37, 39, 41, 43, 45 and 47), but more preferably, is a non-human homologue 
of a human NOVX gene. For example, a mouse homologue of human NOVX gene of SEQ ID 
NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 and 47 
can be used to construct a homologous recombination vector suitable for altering an 
endogenous NOVX gene in the mouse genome. In one embodiment, the vector is designed 
such that, upon homologous recombination, the endogenous NOVX gene is functionally 
disrupted {i.e., no longer encodes a functional protein; also referred to as a "knock out" 
vector). 

Alternatively, the vector can be designed such that, upon homologous recombination, 
the endogenous NOVX gene is mutated or otherwise altered but still encodes functional 
protein (e.g., the upstream regulatory region can be altered to thereby alter the expression of 
the endogenous NOVX protein). In the homologous recombination vector, the altered portion 
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of the NOVX gene is flanked at its 5'- and 3 , -termini by additional nucleic acid of the NOVX 
gene to allow for homologous recombination to occur between the exogenous NOVX gene 
carried by the vector and an endogenous NOVX gene in an embryonic stem cell. The 
additional flanking NOVX nucleic acid is of sufficient length for successful homologous 
recombination with the endogenous gene. Typically, several kilobases of flanking DNA (both 
at the 5'- and 3'-termini) are included in the vector. See, e.g., Thomas, et al, 1987. Cell 51: 
503 for a description of homologous recombination vectors. The vector is ten introduced into 
an embryonic stem cell line (e.g., by electroporation) and cells in which the introduced NOVX 
gene has homologously-recombined with the endogenous NOVX gene are selected. See, e.g., 
Li, etaU 1992. Cell 69: 915. 

The selected cells are then injected into a blastocyst of an animal (e.g., a mouse) to 
form aggregation chimeras. See. e.g., Bradley, 1987. In: TERATOCARCINOMAS AND 
Embryonic Stem Cells: A Practical Approach, Robertson, ed. IRL, Oxford, pp. 1 13-152. 
A chimeric embryo can then be implanted into a suitable pseudopregnant female foster animal 
and the embryo brought to term. Progeny harboring the homologously-recombined DNA in 
their germ cells can be used to breed animals in which all cells of the animal contain the 
homologously-recombined DNA by germline transmission of the transgene. Methods for 
constructing homologous recombination vectors and homologous recombinant animals are 
described further in Bradley, 1991. Curr. Opin. Biotechnol. 2: 823-829; PCT International 
Publication Nos.: WO 90/1 1354; WO 91/01 140; WO 92/0968; and WO 93/04169. 

In another embodiment, transgenic non-humans animals can be produced that contain 
selected systems that allow for regulated expression of the transgene. One example of such a 
system is the cre/loxP recombinase system of bacteriophage PI. For a description of the 
cre/loxP recombinase system, See, e.g., Lakso, et al, 1992. Proc. Natl Acad. Sci. USA 89: 
6232-6236. Another example of a recombinase system is the FLP recombinase system of 
Saccharomyces cerevisiae. See, O'Gorman, et al., 1991. Science 251:1351-1355. If a cre/loxP 
recombinase system is used to regulate expression of the transgene, animals containing 
transgenes encoding both the Cre recombinase and a selected protein are required. Such 
animals can be provided through the construction of "double" transgenic animals, e.g., by 
mating two transgenic animals, one containing a transgene encoding a selected protein and the 
other containing a transgene encoding a recombinase. 

Clones of the non-human transgenic animals described herein can also be produced 
according to the methods described in Wilmut, et aL, 1997. Nature 385: 810-813. In brief, a 
cell (e.g., a somatic cell) from the transgenic animal can be isolated and induced to exit the 
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growth cycle and enter Go phase. The quiescent cell can then be fused, e.g., through the use of 
electrical pulses, to an enucleated oocyte from an animal of the same species from which the 
quiescent cell is isolated. The reconstructed oocyte is then cultured such that it develops to 
morula or blastocyte and then transferred to pseudopregnant female foster animal. The 
offspring borne of this female foster animal will be a clone of the animal from which the cell 
(e.g., the somatic cell) is isolated. 

Pharmaceutical Compositions 

The NOVX nucleic acid molecules, NOVX proteins, and anti-NOVX antibodies (also 
referred to herein as "active compounds") of the invention, and derivatives, fragments, analogs 
and homologs thereof, can be incorporated into pharmaceutical compositions suitable for 
administration. Such compositions typically comprise the nucleic acid molecule, protein, or 
antibody and a pharmaceutically acceptable carrier. As used herein, "pharmaceutically 
acceptable carrier" is intended to include any and all solvents, dispersion media, coatings, 
antibacterial and antifungal agents, isotonic and absorption delaying agents, and the like, 
compatible with pharmaceutical administration. Suitable carriers are described in the most 
recent edition of Remington's Pharmaceutical Sciences, a standard reference text in the field, 
which is incorporated herein by reference. Preferred examples of such carriers or diluents 
include, but are not limited to, water, saline, finger's solutions, dextrose solution, and 5% 
human serum albumin. Liposomes and non-aqueous vehicles such as fixed oils may also be 
used. The use of such media and agents for pharmaceutically active substances is well known 
in the art. Except insofar as any conventional media or agent is incompatible with the active 
compound, use thereof in the compositions is contemplated. Supplementary active 
compounds can also be incorporated into the compositions. 

A pharmaceutical composition of the invention is formulated to be compatible with its 
intended route of administration. Examples of routes of administration include parenteral, 
e.g., intravenous, intradermal, subcutaneous, oral (e.g., inhalation), transdermal (i.e., topical), 
transmucosal, and rectal administration. Solutions or suspensions used for parenteral, 
intradermal, or subcutaneous application can include the following components: a sterile 
diluent such as water for injection, saline solution, fixed oils, polyethylene glycols, glycerine, 
propylene glycol or other synthetic solvents; antibacterial agents such as benzyl alcohol or 
methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; chelating agents such 
as ethylenediaminetetraacetic acid (EDTA); buffers such as acetates, citrates or phosphates, 
and agents for the adjustment of tonicity such as sodium chloride or dextrose. The pH can be 
adjusted with acids or bases, such as hydrochloric acid or sodium hydroxide. The parenteral 
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preparation can be enclosed in ampoules, disposable syringes or multiple dose vials made of 
glass or plastic. 

Pharmaceutical compositions suitable for injectable use include sterile aqueous 
solutions (where water soluble) or dispersions and sterile powders for the extemporaneous 
preparation of sterile injectable solutions or dispersion. For intravenous administration, 
suitable carriers include physiological saline, bacteriostatic water, Cremophor EL™ (BASF, 
Parsippany, N.J.) or phosphate buffered saline (PBS). In all cases, the composition must be 
sterile and should be fluid to the extent that easy syringeability exists. It must be stable under 
the conditions of manufacture and storage and must be preserved against the contaminating 
action of microorganisms such as bacteria and fiingi. The carrier can be a solvent or 
dispersion medium containing, for example, water, ethanol, polyol (for example, glycerol, 
propylene glycol, and liquid polyethylene glycol, and the like), and suitable mixtures thereof. 
The proper fluidity can be maintained, for example, by the use of a coating such as lecithin, by 
the maintenance of the required particle size in the case of dispersion and by the use of 
surfactants. Prevention of the action of microorganisms can be achieved by various 
antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol, ascorbic 
acid, thimerosal, and the like. In many cases, it will be preferable to include isotonic agents, 
for example, sugars, polyalcohols such as manitol, sorbitol, sodium chloride in the 
composition. Prolonged absorption of the injectable compositions can be brought about by 
including in the composition an agent which delays absorption, for example, aluminum 
monostearate and gelatin. 

Sterile injectable solutions can be prepared by incorporating the active compound (e.g., 
an NOVX protein or anti-NOVX antibody) in the required amount in an appropriate solvent 
with one or a combination of ingredients enumerated above, as required, followed by filtered 
sterilization. Generally, dispersions are prepared by incorporating the active compound into a 
sterile vehicle that contains a basic dispersion medium and the required other ingredients from 
those enumerated above. In the case of sterile powders for the preparation of sterile injectable 
solutions, methods of preparation are vacuum drying and freeze-drying that yields a powder of 
the active ingredient plus any additional desired ingredient from a previously sterile-filtered 
solution thereof. 

Oral compositions generally include an inert diluent or an edible carrier. They can be 
enclosed in gelatin capsules or compressed into tablets. For the purpose of oral therapeutic 
administration, the active compound can be incorporated with excipients and used in the form 
of tablets, troches, or capsules. Oral compositions can also be prepared using a fluid carrier 
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for use as a mouthwash, wherein the compound in the fluid carrier is applied orally and 
swished and expectorated or swallowed. Pharmaceutically compatible binding agents, and/or 
adjuvant materials can be included as part of the composition. The tablets, pills, capsules, 
troches and the like can contain any of the following ingredients, or compounds of a similar 
nature: a binder such as microcrystalline cellulose, gum tragacanth or gelatin; an excipient 
such as starch or lactose, a disintegrating agent such as alginic acid, Primogel, or corn starch; a 
lubricant such as magnesium stearate or Sterotes; a glidant such as colloidal silicon dioxide; a 
sweetening agent such as sucrose or saccharin; or a flavoring agent such as peppermint, 
methyl salicylate, or orange flavoring. 

For administration by inhalation, the compounds are delivered in the form of an 
aerosol spray from pressured container or dispenser which contains a suitable propellant, e.g., 
a gas such as carbon dioxide, or a nebulizer. 

Systemic administration can also be by transmucosal or transdermal means. For 
transmucosal or transdermal administration, penetrants appropriate to the barrier to be 
permeated are used in the formulation. Such penetrants are generally known in the art, and 
include, for example, for transmucosal administration, detergents, bile salts, and fusidic acid 
derivatives. Transmucosal administration can be accomplished through the use of nasal sprays 
or suppositories. For transdermal administration, the active compounds are formulated into 
ointments, salves, gels, or creams as generally known in the art. 

The compounds can also be prepared in the form of suppositories (e.g., with 
conventional suppository bases such as cocoa butter and other glycerides) or retention enemas 
for rectal delivery. 

In one embodiment, the active compounds are prepared with carriers that will protect 
the compound against rapid elimination from the body, such as a controlled release 
formulation, including implants and microencapsulated delivery systems. Biodegradable, 
biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides, 
polyglycolic acid, collagen, polyorthoesters, and polylactic acid. Methods for preparation of 
such formulations will be apparent to those skilled in the art. The materials can also be 
obtained commercially from Alza Corporation and Nova Pharmaceuticals, Inc. Liposomal 
suspensions (including liposomes targeted to infected cells with monoclonal antibodies to viral 
antigens) can also be used as pharmaceutically acceptable carriers. These can be prepared 
according to methods known to those skilled in the art, for example, as described in U.S. 
Patent No. 4,522,811. 
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It is especially advantageous to formulate oral or parenteral compositions in dosage 
unit form for ease of administration and uniformity of dosage. Dosage unit form as used 
herein refers to physically discrete units suited as unitary dosages for the subject to be treated; 
each unit containing a predetermined quantity of active compound calculated to produce the 
desired therapeutic effect in association with the required pharmaceutical carrier. The 
specification for the dosage unit forms of the invention are dictated by and directly dependent 
on the unique characteristics of the active compound and the particular therapeutic effect to be 
achieved, and the limitations inherent in the art of compounding such an active compound for 
the treatment of individuals. 

The nucleic acid molecules of the invention can be inserted into vectors and used as 
gene therapy vectors. Gene therapy vectors can be delivered to a subject by, for example, 
intravenous injection, local administration (see, e.g., U.S. Patent No. 5,328,470) or by 
stereotactic injection (see, e.g., Chen, et al, 1994. Proc. Natl. Acad. Sci. USA 91: 3054-3057). 
The pharmaceutical preparation of the gene therapy vector can include the gene therapy vector 
in an acceptable diluent, or can comprise a slow release matrix in which the gene delivery 
vehicle is imbedded. Alternatively, where the complete gene delivery vector can be produced 
intact from recombinant cells, e.g., retroviral vectors, the pharmaceutical preparation can 
include one or more cells that produce the gene delivery system. 

The pharmaceutical compositions can be included in a container, pack, or dispenser 
together with instructions for administration. 

Screening and Detection Methods 

The isolated nucleic acid molecules of the invention can be used to express NOVX 
protein (e.g., via a recombinant expression vector in a host cell in gene therapy applications), 
to detect NOVX mRNA (e.g., in a biological sample) or a genetic lesion in an NOVX gene, 
and to modulate NOVX activity, as described further, below. In addition, the NOVX proteins 
can be used to screen drugs or compounds that modulate the NOVX protein activity or 
expression as well as to treat disorders characterized by insufficient or excessive production of 
NOVX protein or production of NOVX protein forms that have decreased or aberrant activity 
compared to NOVX wild-type protein (e.g.-, diabetes (regulates insulin release); obesity (binds 
and transport lipids); metabolic disturbances associated with obesity, the metabolic syndrome 
X as well as anorexia and wasting disorders associated with chronic diseases and various 
cancers, and infectious disease(possesses anti-microbial activity) and the various 
dyslipidemias. In addition, the anti-NOVX antibodies of the invention can be used to detect 
and isolate NOVX proteins and modulate NOVX activity. In yet a further aspect, the invention 
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can be used in methods to influence appetite, absorption of nutrients and the disposition of 
metabolic substrates in both a positive and negative fashion. 

The invention further pertains to novel agents identified by the screening assays 
described herein and uses thereof for treatments as described, supra. 

Screening Assays 

The invention provides a method (also referred to herein as a "screening assay") for 
identifying modulators, i.e., candidate or test compounds or agents {e.g., peptides, 
peptidomimetics, small molecules or other drugs) that bind to NOVX proteins or have a 
stimulatory or inhibitory effect on, e.g., NOVX protein expression or NOVX protein activity. 
The invention also includes compounds identified in the screening assays described herein. 

In one embodiment, the invention provides assays for screening candidate or test 
compounds which bind to or modulate the activity of the membrane-bound form of an NOVX 
protein or polypeptide or biologically-active portion thereof. The test compounds of the 
invention can be obtained using any of the numerous approaches in combinatorial library 
methods known in the art, including: biological libraries; spatially addressable parallel solid 
phase or solution phase libraries; synthetic library methods requiring deconvolution; the 
"one-bead one-compound" library method; and synthetic library methods using affinity 
chromatography selection. The biological library approach is limited to peptide libraries, 
while the other four approaches are applicable to peptide, non-peptide oligomer or small 
molecule libraries of compounds. See, e.g., Lam, 1997. Anticancer Drug Design 12: 145. 

A "small molecule" as used herein, is meant to refer to a composition that has a 
molecular weight of less than about 5 kD and most preferably less than about 4 kD. Small 
molecules can be, e.g., nucleic acids, peptides, polypeptides, peptidomimetics, carbohydrates, 
lipids or other organic or inorganic molecules. Libraries of chemical and/or biological 
mixtures, such as fungal, bacterial, or algal extracts, are known in the art and can be screened 
with any of the assays of the invention. 

Examples of methods for the synthesis of molecular libraries can be found in the art, 
for example in: DeWitt, et al 9 1993. Proc. Natl Acad. Sci. U.S.A. 90: 6909; Erb, et al 9 1994. 
Proc. Natl Acad. Sci. U.S.A. 91: 1 1422; Zuckermann, et al 9 1994. J. Med. Chem. 37: 2678; 
Cho, etal 9 1993. Science 261: 1303; Carrell, etal, 1994. Angew. Chem. Int. Ed. Engl. 33: 
2059; Carell, et al 9 1 994. Angew. Chem. Int. Ed. Engl 33 : 206 1 ; and Gallop, et al 9 1 994. J. 
Med. Chem. 37: 1233. 

Libraries of compounds may be presented in solution (eg., Houghten, 1992. 
Biotechniques 13: 412-421), or on beads (Lam, 1991 . Nature 354: 82-84), on chips (Fodor, 
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1993. Nature 364: 555-556), bacteria (Ladner, U.S. Patent No. 5,223,409), spores (Ladner, 
U.S. Patent 5,233,409), plasmids (Cull, etal, 1992. Proc. Natl. Acad. Sci. USA 89: 
1865-1869) or on phage (Scott and Smith, 1990. Science 249: 386-390; Devlin, 1990. Science 
249: 404-406; Cwirla, et al, 1990. Proc. Natl. Acad. Sci. U.S.A. 87: 6378-6382; Felici, 1991. 
J. Mol. Biol. 222: 301-310; Ladner, U.S. Patent No. 5,233,409.). 

In one embodiment, an assay is a cell-based assay in which a cell which expresses a 
membrane-bound form of NOVX protein, or a biologically-active portion thereof, on the cell 
surface is contacted with a test compound and the ability of the test compound to bind to an 
NOVX protein determined. The cell, for example, can of mammalian origin or a yeast cell 
Determining the ability of the test compound to bind to the NOVX protein can be 
accomplished, for example, by coupling the test compound with a radioisotope or enzymatic 
label such that binding of the test compound to the NOVX protein or biologically-active 
portion thereof can be determined by detecting the labeled compound in a complex. For 
example, test compounds can be labeled with 125 1, 35 S, 14 C, or 3 H, either directly or indirectly, 
and the radioisotope detected by direct counting of radioemission or by scintillation counting. 
Alternatively, test compounds can be enzymatically-labeled with, for example, horseradish 
peroxidase, alkaline phosphatase, or luciferase, and the enzymatic label detected by 
determination of conversion of an appropriate substrate to product. In one embodiment, the 
assay comprises contacting a cell which expresses a membrane-bound form of NOVX protein, 
or a biologically-active portion thereof, on the cell surface with a known compound which 
binds NOVX to form an assay mixture, contacting the assay mixture with a test compound, 
and determining the ability of the test compound to interact with an NOVX protein, wherein 
determining the ability of the test compound to interact with an NOVX protein comprises 
determining the ability of the test compound to preferentially bind to NOVX protein or a 
biologically-active portion thereof as compared to the known compound. 

In another embodiment, an assay is a cell-based assay comprising contacting a cell 
expressing a membrane-bound form of NOVX protein, or a biologically-active portion thereof, 
on the cell surface with a test compound and determining the ability of the test compound to 
modulate (e.g., stimulate or inhibit) the activity of the NOVX protein or biologically-active 
portion thereof. Determining the ability of the test compound to modulate the activity of 
NOVX or a biologically-active portion thereof can be accomplished, for example, by 
determining the ability of the NOVX protein to bind to or interact with an NOVX target 
molecule. As used herein, a "target molecule" is a molecule with which an NOVX protein 
binds or interacts in nature, for example, a molecule on the surface of a cell which expresses 
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an NOVX interacting protein, a molecule on the surface of a second cell, a molecule in the 
extracellular milieu, a molecule associated with the internal surface of a cell membrane or a 
cytoplasmic molecule. An NOVX target molecule can be a non-NOVX molecule or an 
NOVX protein or polypeptide of the invention. In one embodiment, an NOVX target 
molecule is a component of a signal transduction pathway that facilitates transduction of an 
extracellular signal (e.g. a signal generated by binding of a compound to a membrane-bound 
NOVX molecule) through the cell membrane and into the cell. The target, for example, can be 
a second intercellular protein that has catalytic activity or a protein that facilitates the 
association of downstream signaling molecules with NOVX. 

Determining the ability of the NOVX protein to bind to or interact with an NOVX 
target molecule can be accomplished by one of the methods described above for determining 
direct binding. In one embodiment, determining the ability of the NOVX protein to bind to or 
interact with an NOVX target molecule can be accomplished by determining the activity of the 
target molecule. For example, the activity of the target molecule can be determined by 
detecting induction of a cellular second messenger of the target (i.e. intracellular Ca 2+ , 
diacylglycerol, IP 3 , etc.), detecting catalytic/enzymatic activity of the target an appropriate 
substrate, detecting the induction of a reporter gene (comprising an NOVX-responsive 
regulatory element operatively linked to a nucleic acid encoding a detectable marker, e.g., 
luciferase), or detecting a cellular response, for example, cell survival, cellular differentiation, 
or cell proliferation. 

In yet another embodiment, an assay of the invention is a cell-free assay comprising 
contacting an NOVX protein or biologically-active portion thereof with a test compound and 
determining the ability of the test compound to bind to the NOVX protein or biologically- 
active portion thereof. Binding of the test compound to the NOVX protein can be determined 
either directly or indirectly as described above. In one such embodiment, the assay comprises 
contacting the NOVX protein or biologically-active portion thereof with a known compound 
which binds NOVX to form an assay mixture, contacting the assay mixture with a test 
compound, and determining the ability of the test compound to interact with an NOVX 
protein, wherein determining the ability of the test compound to interact with an NOVX 
protein comprises determining the ability of the test compound to preferentially bind to NOVX 
or biologically-active portion thereof as compared to the known compound. 

In still another embodiment, an assay is a cell-free assay comprising contacting NOVX 
protein or biologically-active portion thereof with a test compound and determining the ability 
of the test compound to modulate (e.g. stimulate or inhibit) the activity of the NOVX protein 
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or biologically-active portion thereof. Determining the ability of the test compound to 
modulate the activity of NOVX can be accomplished, for example, by determining the ability 
of the NOVX protein to bind to an NOVX target molecule by one of the methods described 
above for determining direct binding. In an alternative embodiment, determining the ability of 
the test compound to modulate the activity of NOVX protein can be accomplished by 
determining the ability of the NOVX protein further modulate an NOVX target molecule. For 
example, the catalytic/enzymatic activity of the target molecule on an appropriate substrate 
can be determined as described, supra. 

In yet another embodiment, the cell-free assay comprises contacting the NOVX protein 
or biologically-active portion thereof with a known compound which binds NOVX protein to 
form an assay mixture, contacting the assay mixture with a test compound, and determining 
the ability of the test compound to interact with an NOVX protein, wherein determining the 
ability of the test compound to interact with an NOVX protein comprises determining the 
ability of the NOVX protein to preferentially bind to or modulate the activity of an NOVX 
target molecule. 

The cell-free assays of the invention are amenable to use of both the soluble form or 
the membrane -bound form of NOVX protein. In the case of cell-free assays comprising the 
membrane-bound form of NOVX protein, it may be desirable to utilize a solubilizing agent 
such that the membrane-bound form of NOVX protein is maintained in solution. Examples of 
such solubilizing agents include non-ionic detergents such as n-octylglucoside, 
n-dodecylglucoside, n-dodecylmaltoside, octanoyl-N-methylglucamide, 
decanoyl-N-methylglucamide, Triton® X-100, Triton® X-l 14, Thesit®, 
Isotridecypoly(ethylene glycol ether) n , N-dodecyl--N,N-dimethyl-3-ammonio-l -propane 
sulfonate, 3-(3-cholamidopropyl) dimethylamminiol-1 -propane sulfonate (CHAPS), or 
3-(3-cholamidopropyl)dimethylamminiol-2-hydroxy-l -propane sulfonate (CHAPSO). 

In more than one embodiment of the above assay methods of the invention, it may be 
desirable to immobilize either NOVX protein or its target molecule to facilitate separation of 
complexed from uncomplexed forms of one or both of the proteins, as well as to accommodate 
automation of the assay. Binding of a test compound to NOVX protein, or interaction of 
NOVX protein with a target molecule in the presence and absence of a candidate compound, 
can be accomplished in any vessel suitable for containing the reactants. Examples of such 
vessels include microtiter plates, test tubes, and micro-centrifuge tubes. In one embodiment, a 
fusion protein can be provided that adds a domain that allows one or both of the proteins to be 
bound to a matrix. For example, GST-NO VX fusion proteins or GST-target fusion proteins 
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can be adsorbed onto glutathione sepharose beads (Sigma Chemical, St. Louis, MO) or 
glutathione derivatized microtiter plates, that are then combined with the test compound or the 
test compound and either the non-adsorbed target protein or NOVX protein, and the mixture is 
incubated under conditions conducive to complex formation (e.g., at physiological conditions 
for salt and pH). Following incubation, the beads or microtiter plate wells are washed to 
remove any unbound components, the matrix immobilized in the case of beads, complex 
determined either directly or indirectly, for example, as described, supra. Alternatively, the 
complexes can be dissociated from the matrix, and the level of NOVX protein binding or 
activity determined using standard techniques. 

Other techniques for immobilizing proteins on matrices can also be used in the 
screening assays of the invention. For example, either the NOVX protein or its target 
molecule can be immobilized utilizing conjugation of biotin and streptavidin. Biotinylated 
NOVX protein or target molecules can be prepared from biotin-NHS 

(N-hydroxy-succinimide) using techniques well-known within the art (e.g., biotinylation kit, 
Pierce Chemicals, Rockford, 111.), and immobilized in the wells of streptavidin-coated 96 well 
plates (Pierce Chemical). Alternatively, antibodies reactive with NOVX protein or target 
molecules, but which do not interfere with binding of the NOVX protein to its target molecule, 
can be derivatized to the wells of the plate, and unbound target or NOVX protein trapped in 
the wells by antibody conjugation. Methods for detecting such complexes, in addition to those 
described above for the GST-immobilized complexes, include immunodetection of complexes 
using antibodies reactive with the NOVX protein or target molecule, as well as enzyme-linked 
assays that rely on detecting an enzymatic activity associated with the NOVX protein or target 
molecule. 

In another embodiment, modulators of NOVX protein expression are identified in a 
method wherein a cell is contacted with a candidate compound and the expression of NOVX 
mRNA or protein in the cell is determined. The level of expression of NOVX mRNA or 
protein in the presence of the candidate compound is compared to the level of expression of 
NOVX mRNA or protein in the absence of the candidate compound. The candidate 
compound can then be identified as a modulator of NOVX mRNA or protein expression based 
upon this comparison. For example, when expression of NOVX mRNA or protein is greater 
(i.e., statistically significantly greater) in the presence of the candidate compound than in its 
absence, the candidate compound is identified as a stimulator of NOVX mRNA or protein 
expression. Alternatively, when expression of NOVX mRNA or protein is less (statistically 
significantly less) in the presence of the candidate compound than in its absence, the candidate 
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compound is identified as an inhibitor of NOVX mRNA or protein expression. The level of 
NOVX mRNA or protein expression in the cells can be determined by methods described 
herein for detecting NOVX mRNA or protein. 

In yet another aspect of the invention, the NOVX proteins can be used as "bait 
proteins" in a two-hybrid assay or three hybrid assay (see, e.g., U.S. Patent No. 5,283,3 1 7; 
Zervos, et al, 1993. Cell 72: 223-232; Madura, et al, 1993. J. Biol. Chem. 268: 12046-12054; 
Bartel, et al, 1993. Biotechniques 14: 920-924; Iwabuchi, et al., 1993. Oncogene 8: 
1693-1696; and Brent WO 94/10300), to identify other proteins that bind to or interact with 
NOVX ("NOVX-binding proteins" or "NOVX-bp") and modulate NOVX activity. Such 
NOVX-binding proteins are also likely to be involved in the propagation of signals by the 
NOVX proteins as, for example, upstream or downstream elements of the NOVX pathway. 

The two-hybrid system is based on the modular nature of most transcription factors, 
which consist of separable DNA-binding and activation domains. Briefly, the assay utilizes 
two different DNA constructs. In one construct, the gene that codes for NOVX is fused to a 
gene encoding the DNA binding domain of a known transcription factor (e.g., GAL-4). In the 
other construct, a DNA sequence, from a library of DNA sequences, that encodes an 
unidentified protein ("prey" or "sample") is fused to a gene that codes for the activation 
domain of the known transcription factor. If the "bait" and the "prey" proteins are able to 
interact, in vivo, forming an NOVX-dependent complex, the DNA-binding and activation 
domains of the transcription factor are brought into close proximity. This proximity allows 
transcription of a reporter gene (e.g., LacZ) that is operably linked to a transcriptional 
regulatory site responsive to the transcription factor. Expression of the reporter gene can be 
detected and cell colonies containing the functional transcription factor can be isolated and 
used to obtain the cloned gene that encodes the protein which interacts with NOVX. 

The invention further pertains to novel agents identified by the aforementioned 
screening assays and uses thereof for treatments as described herein. 

Detection Assays 

Portions or fragments of the cDNA sequences identified herein (and the corresponding 
complete gene sequences) can be used in numerous ways as polynucleotide reagents. By way 
of example, and not of limitation, these sequences can be used to: (i) map their respective 
genes on a chromosome; and, thus, locate gene regions associated with genetic disease; (ii) 
identify an individual from a minute biological sample (tissue typing); and (Hi) aid in forensic 
identification of a biological sample. Some of these applications are described in the 
subsections, below. 
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Chromosome Mapping 

Once the sequence (or a portion of the sequence) of a gene has been isolated, this 
sequence can be used to map the location of the gene on a chromosome. This process is called 
chromosome mapping. Accordingly, portions or fragments of the NOVX sequences, SEQ ID 
NOS:l,3, 5, 7, 9, 11, 13, 15, 17, 19,21,23,25, 27, 29,31,33,35,37, 39,41,43, 45 and 47, 
or fragments or derivatives thereof, can be used to map the location of the NOVX genes, 
respectively, on a chromosome. The mapping of the NOVX sequences to chromosomes is an 
important first step in correlating these sequences with genes associated with disease. 

Briefly, NOVX genes can be mapped to chromosomes by preparing PCR primers 
(preferably 1 5-25 bp in length) from the NOVX sequences. Computer analysis of the NOVX, 
sequences can be used to rapidly select primers that do not span more than one exon in the 
genomic DNA, thus complicating the amplification process. These primers can then be used 
for PCR screening of somatic cell hybrids containing individual human chromosomes. Only 
those hybrids containing the human gene corresponding to the NOVX sequences will yield an 
amplified fragment. 

Somatic cell hybrids are prepared by fusing somatic cells from different mammals 
(e.g., human and mouse cells). As hybrids of human and mouse cells grow and divide, they 
gradually lose human chromosomes in random order, but retain the mouse chromosomes. By 
using media in which mouse cells cannot grow, because they lack a particular enzyme, but in 
which human cells can, the one human chromosome that contains the gene encoding the 
needed enzyme will be retained. By using various media, panels of hybrid cell lines can be 
established. Each cell line in a panel contains either a single human chromosome or a small 
number of human chromosomes, and a full set of mouse chromosomes, allowing easy 
mapping of individual genes to specific human chromosomes. See, e.g., D'Eustachio, et al.> 
1983. Science 220: 919-924. Somatic cell hybrids containing only fragments of human 
chromosomes can also be produced by using human chromosomes with translocations and 
deletions. 

PCR mapping of somatic cell hybrids is a rapid procedure for assigning a particular 
sequence to a particular chromosome. Three or more sequences can be assigned per day using 
a single thermal cycler. Using the NOVX sequences to design oligonucleotide primers, sub- 
localization can be achieved with panels of fragments from specific chromosomes. 

Fluorescence in situ hybridization (FISH) of a DNA sequence to a metaphase 
chromosomal spread can further be used to provide a precise chromosomal location in one 
step. Chromosome spreads can be made using cells whose division has been blocked in 
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metaphase by a chemical like colcemid that disrupts the mitotic spindle. The chromosomes 
can be treated briefly with trypsin, and then stained with Giemsa. A pattern of light and dark 
bands develops on each chromosome, so that the chromosomes can be identified individually. 
The FISH technique can be used with aDNA sequence as short as 500 or 600 bases. 
However, clones larger than 1,000 bases have a higher likelihood of binding to a unique 
chromosomal location with sufficient signal intensity for simple detection. Preferably 1 ,000 
bases, and more preferably 2,000 bases, will suffice to get good results at a reasonable amount 
of time. For a review of this technique, see, Verma, et ai, HUMAN CHROMOSOMES: A 
Manual of Basic Techniques (Pergamon Press, New York 1988). 

Reagents for chromosome mapping can be used individually to mark a single 
chromosome or a single site on that chromosome, or panels of reagents can be used for 
marking multiple sites and/or multiple chromosomes. Reagents corresponding to noncoding 
regions of the genes actually are preferred for mapping purposes. Coding sequences are more 
likely to be conserved within gene families, thus increasing the chance of cross hybridizations 
during chromosomal mapping. 

Once a sequence has been mapped to a precise chromosomal location, the physical 
position of the sequence on the chromosome can be correlated with genetic map data. Such 
data are found, e.g., in McKusick, Mendelian INHERITANCE IN Man, available on-line 
through Johns Hopkins University Welch Medical Library). The relationship between genes 
and disease, mapped to the same chromosomal region, can then be identified through linkage 
analysis (co-inheritance of physically adjacent genes), described in, e.g., Egeland, et al, 1987. 
Nature, 325: 783-787. 

Moreover, differences in the DNA sequences between individuals affected and 
unaffected with a disease associated with the NOVX gene, can be determined. If a mutation is 
observed in some or all of the affected individuals but not in any unaffected individuals, then 
the mutation is likely to be the causative agent of the particular disease. Comparison of 
affected and unaffected individuals generally involves first looking for structural alterations in 
the chromosomes, such as deletions or translocations that are visible from chromosome 
spreads or detectable using PCR based on that DNA sequence. Ultimately, complete 
sequencing of genes from several individuals can be performed to confirm the presence of a 
mutation and to distinguish mutations from polymorphisms. 

Tissue Typing 

The NOVX sequences of the invention can also be used to identify individuals from 
minute biological samples. In this technique, an individual's genomic DNA is digested with 
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one or more restriction enzymes, and probed on a Southern blot to yield unique bands for 
identification. The sequences of the invention are useful as additional DNA markers for RFLP 
("restriction fragment length polymorphisms," described in U.S. Patent No. 5,272,057). 

Furthermore, the sequences of the invention can be used to provide an alternative 
technique that determines the actual base-by-base DNA sequence of selected portions of an 
individual's genome. Thus, the NOVX sequences described herein can be used to prepare two 
PCR primers from the 5'- and 3 r -termini of the sequences. These primers can then be used to 
amplify an individual's DNA and subsequently sequence it. 

Panels of corresponding DNA sequences from individuals, prepared in this manner, 
can provide unique individual identifications, as each individual will have a unique set of such 
DNA sequences due to allelic differences. The sequences of the invention can be used to 
obtain such identification sequences from individuals and from tissue. The NOVX sequences 
of the invention uniquely represent portions of the human genome. Allelic variation occurs to 
some degree in the coding regions of these sequences, and to a greater degree in the noncoding 
regions. It is estimated that allelic variation between individual humans occurs with a 
frequency of about once per each 500 bases. Much of the allelic variation is due to single 
nucleotide polymorphisms (SNPs), which include restriction fragment length polymorphisms 
(RFLPs). 

Each of the sequences described herein can, to some degree, be used as a standard 
against which DNA from an individual can be compared for identification purposes. Because 
greater numbers of polymorphisms occur in the noncoding regions, fewer sequences are 
necessary to differentiate individuals. The noncoding sequences can comfortably provide 
positive individual identification with a panel of perhaps 10 to 1,000 primers that each yield a 
noncoding amplified sequence of 100 bases. If predicted coding sequences, such as those in 
SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 
and 47 are used, a more appropriate number of primers for positive individual identification 
would be 500-2,000. 

Predictive Medicine 

The invention also pertains to the field of predictive medicine in which diagnostic 
assays, prognostic assays, pharmacogenomics, and monitoring clinical trials are used for 
prognostic (predictive) purposes to thereby treat an individual prophylactically. Accordingly, 
one aspect of the invention relates to diagnostic assays for determining NOVX protein and/or 
nucleic acid expression as well as NOVX activity, in the context of a biological sample (e.g., 
blood, serum, cells, tissue) to thereby determine whether an individual is afflicted with a 
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disease or disorder, or is at risk of developing a disorder, associated with aberrant NOVX 
expression or activity. The disorders include metabolic disorders, diabetes, obesity, infectious 
disease, anorexia, cancer-associated cachexia, cancer, neurodegenerative disorders, 
Alzheimer's Disease, Parkinson's Disorder, immune disorders, and hematopoietic disorders, 
and the various dyslipidemias, metabolic disturbances associated with obesity, the metabolic 
syndrome X and wasting disorders associated with chronic diseases and various cancers. The 
invention also provides for prognostic (or predictive) assays for determining whether an 
individual is at risk of developing a disorder associated with NOVX protein, nucleic acid 
expression or activity. For example, mutations in an NOVX gene can be assayed in a 
biological sample. Such assays can be used for prognostic or predictive purpose to thereby 
prophylactically treat an individual prior to the onset of a disorder characterized by or 
associated with NOVX protein, nucleic acid expression, or biological activity. 

Another aspect of the invention provides methods for determining NOVX protein, 
nucleic acid expression or activity in an individual to thereby select appropriate therapeutic or 
prophylactic agents for that individual (referred to herein as "pharmacogenomics"). 
Pharmacogenomics allows for the selection of agents (e.g., drugs) for therapeutic or 
prophylactic treatment of an individual based on the genotype of the individual (e.g., the 
genotype of the individual examined to determine the ability of the individual to respond to a 
particular agent.) 

Yet another aspect of the invention pertains to monitoring the influence of agents (e.g., 
drugs, compounds) on the expression or activity of NOVX in clinical trials. 

These and other agents are described in further detail in the following sections. 

Diagnostic Assays 

An exemplary method for detecting the presence or absence of NOVX in a biological 
sample involves obtaining a biological sample from a test subject and contacting the biological 
sample with a compound or an agent capable of detecting NOVX protein or nucleic acid (e.g., 
mRNA, genomic DNA) that encodes NOVX protein such that the presence of NOVX is 
detected in the biological sample. An agent for detecting NOVX mRNA or genomic DNA is a 
labeled nucleic acid probe capable of hybridizing to NOVX mRNA or genomic DNA. The 
nucleic acid probe can be, for example, a full-length NOVX nucleic acid, such as the nucleic 
acid ofSEQ IDNOS:l,3,5, 7, 9, 11, 13, 15, 17, 19,21,23,25,27, 29,31,33,35,37, 39,41, 
43, 45 and 47, or a portion thereof, such as an oligonucleotide of at least 15, 30, 50, 100, 250 
or 500 nucleotides in length and sufficient to specifically hybridize under stringent conditions 
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to NOVX mRNA or genomic DNA. Other suitable probes for use in the diagnostic assays of 
the invention are described herein. 

An agent for detecting NOVX protein is an antibody capable of binding to NOVX 
protein, preferably an antibody with a detectable label. Antibodies can be polyclonal, or more 
preferably, monoclonal. An intact antibody, or a fragment thereof (e.g., Fab or F(ab')2) can be 
used. The term "labeled", with regard to the probe or antibody, is intended to encompass 
direct labeling of the probe or antibody by coupling (i.e., physically linking) a detectable 
substance to the probe or antibody, as well as indirect labeling of the probe or antibody by 
reactivity with another reagent that is directly labeled. Examples of indirect labeling include 
detection of a primary antibody using a fluorescently-labeled secondary antibody and 
end-labeling of a DNA probe with biotin such that it can be detected with fluorescently- 
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biological fluids isolated from a subject, as well as tissues, cells and fluids present within a 
subject. That is, the detection method of the invention can be used to detect NOVX mRNA, 
protein, or genomic DNA in a biological sample in vitro as well as in vivo. For example, in 
vitro techniques for detection of NOVX mRNA include Northern hybridizations and in situ 
hybridizations. In vitro techniques for detection of NOVX protein include enzyme linked 
immunosorbent assays (ELISAs), Western blots, immunoprecipitations, and 
immunofluorescence. In vitro techniques for detection of NOVX genomic DNA include 
Southern hybridizations. Furthermore, in vivo techniques for detection of NOVX protein 
include introducing into a subject a labeled anti-NOVX antibody. For example, the antibody 
can be labeled with a radioactive marker whose presence and location in a subject can be 
detected by standard imaging techniques. 

In one embodiment, the biological sample contains protein molecules from the test 
subject. Alternatively, the biological sample can contain mRNA molecules from the test 
subject or genomic DNA molecules from the test subject. A preferred biological sample is a 
peripheral blood leukocyte sample isolated by conventional means from a subject. 

, In another embodiment, the methods further involve obtaining a control biological 
sample from a control subject, contacting the control sample with a compound or agent 
capable of detecting NOVX protein, mRNA, or genomic DNA, such that the presence of 
NOVX protein, mRNA or genomic DNA is detected in the biological sample, and comparing 
the presence of NOVX protein, mRNA or genomic DNA in the control sample with the 
presence of NOVX protein, mRNA or genomic DNA in the test sample. 
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The invention also encompasses kits for detecting the presence of NOVX in a 
biological sample. For example, the kit can comprise: a labeled compound or agent capable of 
detecting NOVX protein or mRNA in a biological sample; means for determining the amount 
of NOVX in the sample; and means for comparing the amount of NOVX in the sample with a 
standard. The compound or agent can be packaged in a suitable container. The kit can further 
comprise instructions for using the kit to detect NOVX protein or nucleic acid. 

Prognostic Assays 

The diagnostic methods described herein can furthermore be utilized to identify 
subjects having or at risk of developing a disease or disorder associated with aberrant NOVX 
expression or activity. For example, the assays described herein, such as the preceding 
diagnostic assays or the following assays, can be utilized to identify a subject having or at risk 
of developing a disorder associated with NOVX protein, nucleic acid expression or activity. 
Alternatively, the prognostic assays can be utilized to identify a subject having or at risk for 
developing a disease or disorder. Thus, the invention provides a method for identifying a 
disease or disorder associated with aberrant NOVX expression or activity in which a test 
sample is obtained from a subject and NOVX protein or nucleic acid (e.g., mRNA, genomic 
DNA) is detected, wherein the presence of NOVX protein or nucleic acid is diagnostic for a 
subject having or at risk of developing a disease or disorder associated with aberrant NOVX 
expression or activity. As used herein, a "test sample" refers to a biological sample obtained 
from a subject of interest. For example, a test sample can be a biological fluid (e.g., serum), 
cell sample, or tissue. 

Furthermore, the prognostic assays described herein can be used to determine whether 
a subject can be administered an agent (e.g., an agonist, antagonist, peptidomimetic, protein, 
peptide, nucleic acid, small molecule, or other drug candidate) to treat a disease or disorder 
associated with aberrant NOVX expression or activity. For example, such methods can be 
used to determine whether a subject can be effectively treated with an agent for a disorder. 
Thus, the invention provides methods for determining whether a subject can be effectively 
treated with an agent for a disorder associated with aberrant NOVX expression or activity in 
which a test sample is obtained and NOVX protein or nucleic acid is detected (e.g., wherein 
the presence of NOVX protein or nucleic acid is diagnostic for a subject that can be 
administered the agent to treat a disorder associated with aberrant NOVX expression or 
activity). 

The methods of the invention can also be used to detect genetic lesions in an NOVX 
gene, thereby determining if a subject with the lesioned gene is at risk for a disorder 
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characterized by aberrant cell proliferation and/or differentiation. In various embodiments, the 
methods include detecting, in a sample of cells from the subject, the presence or absence of a 
genetic lesion characterized by at least one of an alteration affecting the integrity of a gene 
encoding an NOVX-protein, or the misexpression of the NOVX gene. For example, such 
genetic lesions can be detected by ascertaining the existence of at least one of: (i) a deletion of 
one or more nucleotides from an NOVX gene; (ji) an addition of one or more nucleotides to an 
NOVX gene; (Hi) a substitution of one or more nucleotides of an NOVX gene, (iv) a 
chromosomal rearrangement of an NOVX gene; (v) an alteration in the level of a messenger 
RNA transcript of an NOVX gene, (v/) aberrant modification of an NOVX gene, such as of the 
methylation pattern of the genomic DNA, (v/i) the presence of a non- wild-type splicing pattern 
of a messenger RNA transcript of an NOVX gene, (viii) a non-wild-type level of an NOVX 
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modification of an NOVX protein. As described herein, there are a large number of assay 
techniques known in the art which can be used for detecting lesions in an NOVX gene. A 
preferred biological sample is a peripheral blood leukocyte sample isolated by conventional 
means from a subject. However, any biological sample containing nucleated cells may be 
used, including, for example, buccal mucosal cells. 

In certain embodiments, detection of the lesion involves the use of a probe/primer in a 
polymerase chain reaction (PCR) (see, e.g., U.S. Patent Nos. 4,683,195 and 4,683,202), such 
as anchor PCR or RACE PCR, or, alternatively, in a ligation chain reaction (LCR) (see, e.g., 
Landegran, et al. 9 1988. Science 241 : 1077-1080; and Nakazawa, et aL, 1994. Proc. Natl 
Acad. Sci. USA 91: 360-364), the latter of which can be particularly useful for detecting point 
mutations in the NOVX-gene (see, Abravaya, et al, 1995. Nucl Acids Res. 23: 675-682). 
This method can include the steps of collecting a sample of cells from a patient, isolating 
nucleic acid (e.g., genomic, mRNA or both) from the cells of the sample, contacting the 
nucleic acid sample with one or more primers that specifically hybridize to an NOVX gene 
under conditions such that hybridization and amplification of the NOVX gene (if present) 
occurs, and detecting the presence or absence of an amplification product, or detecting the size 
of the amplification product and comparing the length to a control sample. It is anticipated 
that PCR and/or LCR may be desirable to use as a preliminary amplification step in 
conjunction with any of the techniques used for detecting mutations described herein. 

Alternative amplification methods include: self sustained sequence replication {see, 
Guatelli, etal, 1990. Proc. Natl Acad. Sci. USA 87: 1874-1878), transcriptional amplification 
system (see, Kwoh, et al, 1989. Proc. Natl. Acad Sci. USA 86: 1 173-1 177); Qp Replicase 
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{see, Lizardi, et al, 1988. BioTechnology 6: 1 197), or any other nucleic acid amplification 
method, followed by the detection of the amplified molecules using techniques well known to 
those of skill in the art. These detection schemes are especially useful for the detection of 
nucleic acid molecules if such molecules are present in very low numbers. 

In an alternative embodiment, mutations in an NOVX gene from a sample cell can be 
identified by alterations in restriction enzyme cleavage patterns. For example, sample and 
control DNA is isolated, amplified (optionally), digested with one or more restriction 
endonucleases, and fragment length sizes are determined by gel electrophoresis and compared. 
Differences in fragment length sizes between sample and control DNA indicates mutations in 
the sample DNA. Moreover, the use of sequence specific ribozymes {see, e.g., U.S. Patent 
No. 5,493,531) can be used to score for the presence of specific mutations by development or 
loss of a ribozyme cleavage site. 

In other embodiments, genetic mutations in NOVX can be identified by hybridizing a 
sample and control nucleic acids, e.g., DNA or RNA, to high-density arrays containing 
hundreds or thousands of oligonucleotides probes. See, e.g., Cronin, et al., 1996. Human 
Mutation 7: 244-255; Kozal, et al, 1996. Nat. Med. 2: 753-759. For example, genetic 
mutations in NOVX can be identified in two dimensional arrays containing light-generated 
DNA probes as described in Cronin, et al, supra. Briefly, a first hybridization array of probes 
can be used to scan through long stretches of DNA in a sample and control to identify base 
changes between the sequences by making linear arrays of sequential overlapping probes. 
This step allows the identification of point mutations. This is followed by a second 
hybridization array that allows the characterization of specific mutations by using smaller, 
specialized probe arrays complementary to all variants or mutations detected. Each mutation 
array is composed of parallel probe sets, one complementary to the wild-type gene and the 
other complementary to the mutant gene. 

In yet another embodiment, any of a variety of sequencing reactions known in the art 
can be used to directly sequence the NOVX gene and detect mutations by comparing the 
sequence of the sample NOVX with the corresponding wild-type (control) sequence. 
Examples of sequencing reactions include those based on techniques developed by Maxim and 
Gilbert, 1977. Proc. Natl. Acad. Sci. USA 74: 560 or Sanger, 1977. Proc. Natl Acad. Sci. USA 
74: 5463. It is also contemplated that any of a variety of automated sequencing procedures 
can be utilized when performing the diagnostic assays {see, e.g., Naeve, et al., 1995. 
Biotechniques 19: 448), including sequencing by mass spectrometry (see, e.g., PCT 
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International Publication No. WO 94/16101; Cohen, et aL, 1996. Adv. Chromatography 36: 
127-162; and Griffin, et aL, 1993. Appl. Biochem. Biotechnol 38: 147-159). 

Other methods for detecting mutations in the NOVX gene include methods in which 
protection from cleavage agents is used to detect mismatched bases in RNA/RNA or 
RNA/DNA heteroduplexes. See, e.g., Myers, et aL, 1985. Science 230: 1242. In general, the 
art technique of "mismatch cleavage" starts by providing heteroduplexes of formed by 
hybridizing (labeled) RNA or DNA containing the wild-type NOVX sequence with potentially 
mutant RNA or DNA obtained from a tissue sample. The double-stranded duplexes are 
treated with an agent that cleaves single-stranded regions of the duplex such as which will 
exist due to basepair mismatches between the control and sample strands. For instance, 
RNA/DNA duplexes can be treated with RNase and DNA/DNA hybrids treated with Si 
nuclease to enzymatically digesting the mismatched regions. In other embodiments, either 
DNA/DNA or RNA/DNA duplexes can be treated with hydroxylamine or osmium tetroxide 
and with piperidine in order to digest mismatched regions. After digestion of the mismatched 
regions, the resulting material is then separated by size on denaturing polyacrylamide gels to 
determine the site of mutation. See, e.g., Cotton, et aL, 1988. Proc. Natl. Acad. Sci. USA 85: 
4397; Saleeba, et aL, 1992. Methods EnzymoL 217: 286-295. In an embodiment, the control 
DNA or RNA can be labeled for detection. 

In still another embodiment, the mismatch cleavage reaction employs one or more 
proteins that recognize mismatched base pairs in double-stranded DNA (so called "DNA 
mismatch repair" enzymes) in defined systems for detecting and mapping point mutations in 
NOVX cDNAs obtained from samples of cells. For example, the mutY enzyme of E. coli 
cleaves A at G/A mismatches and the thymidine DNA glycosylase from HeLa cells cleaves T 
at G/T mismatches. See, e.g., Hsu, et aL, 1994. Carcinogenesis 15: 1657-1662. According to 
an exemplary embodiment, a probe based on an NOVX sequence, e.g., a wild-type NOVX 
sequence, is hybridized to a cDNA or other DNA product from a test cell(s). The duplex is 
treated with a DNA mismatch repair enzyme, and the cleavage products, if any, can be 
detected from electrophoresis protocols or the like. See, e.g., U.S. Patent No. 5,459,039. 

In other embodiments, alterations in electrophoretic mobility will be used to identify 
mutations in NOVX genes. For example, single strand conformation polymorphism (SSCP) 
may be used to detect differences in electrophoretic mobility between mutant and wild type 
nucleic acids. See, e.g., Orita, et aL, 1989. Proc. Natl. Acad. Sci. USA: 86: 2766; Cotton, 
1993. Mutat. Res. 285: 125-144; Hayashi, 1992. Genet. Anal. Tech. Appl. 9: 73-79. 
Single-stranded DNA fragments of sample and control NOVX nucleic acids will be denatured 
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and allowed to renature. The secondary structure of single-stranded nucleic acids varies 
according to sequence, the resulting alteration in electrophoretic mobility enables the detection 
of even a single base change. The DNA fragments may be labeled or detected with labeled 
probes. The sensitivity of the assay may be enhanced by using RNA (rather than DNA), in 
5 which the secondary structure is more sensitive to a change in sequence. In one embodiment, 
the subject method utilizes heteroduplex analysis to separate double stranded heteroduplex 
molecules on the basis of changes in electrophoretic mobility. See, e.g., Keen, et al, 1991. 
Trends Genet. 7: 5. 

In yet another embodiment, the movement of mutant or wild-type fragments in 

10 polyacrylamide gels containing a gradient of denaturant is assayed using denaturing gradient 
gel electrophoresis (DGGE). See, e.g., Myers, et al, 1985. Nature 313: 495. WhenDGGEis 
used as the method of analysis, DNA will be modified to insure that it does not completely 
denature, for example by adding a GC clamp of approximately 40 bp of high-melting GC-rich 
DNA by PCR. In a further embodiment, a temperature gradient is used in place of a 

1 5 denaturing gradient to identify differences in the mobility of control and sample DNA. See, 
e.g., Rosenbaum and Reissner, 1987. Biophys. Chem. 265: 12753. 

Examples of other techniques for detecting point mutations include, but are not limited 
to, selective oligonucleotide hybridization, selective amplification, or selective primer 
extension. For example, oligonucleotide primers may be prepared in which the known 

20 mutation is placed centrally and then hybridized to target DNA under conditions that permit 
hybridization only if a perfect match is found. See, e.g., Saiki, et al, 1986. Nature 324: 163; 
Saiki, et al, 1989. Proc. Natl Acad. Sci. USA 86: 6230. Such allele specific oligonucleotides 
are hybridized to PCR amplified target DNA or a number of different mutations when the 
oligonucleotides are attached to the hybridizing membrane and hybridized with labeled target 

25 DNA. 

Alternatively, allele specific amplification technology that depends on selective PCR 
amplification may be used in conjunction with the instant invention. Oligonucleotides used as 
primers for specific amplification may carry the mutation of interest in the center of the 
molecule (so that amplification depends on differential hybridization; see, e.g., Gibbs, et al, 
30 1 989. Nucl Acids Res. 17: 2437-2448) or at the extreme 3'-terminus of one primer where, 

under appropriate conditions, mismatch can prevent, or reduce polymerase extension (see, e.g., 
Prossner, 1993. Tibtech. 1 1 : 238). In addition it may be desirable to introduce a novel 
restriction site in the region of the mutation to create cleavage-based detection. See, e.g., 
Gasparini, et al, 1992. Mol Cell Probes 6: 1 . It is anticipated that in certain embodiments 
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amplification may also be performed using Tag ligase for amplification. See, e.g., Barany, 
1991. Proc. Natl. Acad. Sci. USA 88: 189. In such cases, ligation will occur only if there is a 
perfect match at the 3'-terminus of the 5 f sequence, making it possible to detect the presence of 
a known mutation at a specific site by looking for the presence or absence of amplification. 

The methods described herein may be performed, for example, by utilizing 
pre-packaged diagnostic kits comprising at least one probe nucleic acid or antibody reagent 
described herein, which may be conveniently used, e.g., in clinical settings to diagnose 
patients exhibiting symptoms or family history of a disease or illness involving an NOVX 
gene. 

Furthermore, any cell type or tissue, preferably peripheral blood leukocytes, in which 
NOVX is expressed may be utilized in the prognostic assays described herein. However, any 
biological sample containing nucleated cells may be used, including, for example, buccal 
mucosal cells. 

Pharmacogenomics 

Agents, or modulators that have a stimulatory or inhibitory effect on NOVX activity 
(e.g., NOVX gene expression), as identified by a screening assay described herein can be 
administered to individuals to treat (prophylactically or therapeutically) disorders (The 
disorders include metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer- 
associated cachexia, cancer, neurodegenerative disorders, Alzheimer's Disease, Parkinson's 
Disorder, immune disorders, and hematopoietic disorders, and the various dyslipidemias, 
metabolic disturbances associated with obesity, the metabolic syndrome X and wasting 
disorders associated with chronic diseases and various cancers.) In conjunction with such 
treatment, the pharmacogenomics (i.e., the study of the relationship between an individual's 
genotype and that individual's response to a foreign compound or drug) of the individual may 
be considered. Differences in metabolism of therapeutics can lead to severe toxicity or 
therapeutic failure by altering the relation between dose and blood concentration of the 
pharmacologically active drug. Thus, the pharmacogenomics of the individual permits the 
selection of effective agents (e.g., drugs) for prophylactic or therapeutic treatments based on a 
consideration of the individual's genotype. Such pharmacogenomics can further be used to 
determine appropriate dosages and therapeutic regimens. Accordingly, the activity of NOVX 
protein, expression of NOVX nucleic acid, or mutation content of NOVX genes in an 
individual can be determined to thereby select appropriate agent(s) for therapeutic or 
prophylactic treatment of the individual. 



181 



Pharmacogenomics deals with clinically significant hereditary variations in the 
response to drugs due to altered drug disposition and abnormal action in affected persons. See 
e.g., Eichelbaum, 1996. Clin. Exp. Pharmacol. Physiol., 23: 983-985; Linder, 1997. Clin. 
Chem., 43: 254-266. In general, two types of pharmacogenetic conditions can be 
differentiated. Genetic conditions transmitted as a single factor altering the way drugs act on 
the body (altered drug action) or genetic conditions transmitted as single factors altering the 
way the body acts on drugs (altered drug metabolism). These pharmacogenetic conditions can 
occur either as rare defects or as polymorphisms. For example, glucose-6-phosphate 
dehydrogenase (G6PD) deficiency is a common inherited enzymopathy in which the main 
clinical complication is hemolysis after ingestion of oxidant drugs (anti-malarials, 
sulfonamides, analgesics, nitrofurans) and consumption of fava beans. 

As an illustrative embodiment, the activity of drag metabolizing enzymes is a major 
determinant of both the intensity and duration of drug action. The discovery of genetic 
polymorphisms of drug metabolizing enzymes (e.g., N-acetyltransferase 2 (NAT 2) and 
cytochrome P450 enzymes CYP2D6 and CYP2C19) has provided an explanation as to why 
some patients do not obtain the expected drug effects or show exaggerated drug response and 
serious toxicity after taking the standard and safe dose of a drug. These polymorphisms are 
expressed in two phenotypes in the population, the extensive metabolizer (EM) and poor 
metabolizer (PM). The prevalence of PM is different among different populations. For 
example, the gene coding for CYP2D6 is highly polymorphic and several mutations have been 
identified in PM, which all lead to the absence of functional CYP2D6. Poor metabolizers of 
CYP2D6 and CYP2C19 quite frequently experience exaggerated drug response and side 
effects when they receive standard doses. If a metabolite is the active therapeutic moiety, PM 
show no therapeutic response, as demonstrated for the analgesic effect of codeine mediated by 
its CYP2D6-formed metabolite morphine. At the other extreme are the so called ultra-rapid 
metabolizers who do not respond to standard doses. Recently, the molecular basis of 
ultra-rapid metabolism has been identified to be due to CYP2D6 gene amplification. 

Thus, the activity of NOVX protein, expression of NOVX nucleic acid, or mutation 
content of NOVX genes in an individual can be determined to thereby select appropriate 
agent(s) for therapeutic or prophylactic treatment of the individual. In addition, 
pharmacogenetic studies can be used to apply genotyping of polymorphic alleles encoding 
drug-metabolizing enzymes to the identification of an individual's drug responsiveness 
phenotype. This knowledge, when applied to dosing or drug selection, can avoid adverse 
reactions or therapeutic failure and thus enhance therapeutic or prophylactic efficiency when 
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treating a subject with an NOVX modulator, such as a modulator identified by one of the 
exemplary screening assays described herein. 

Monitoring of Effects During Clinical Trials 

Monitoring the influence of agents {e.g., drugs, compounds) on the expression or 
activity of NOVX {e.g., the ability to modulate aberrant cell proliferation and/or 
differentiation) can be applied not only in basic drug screening, but also in clinical trials. For 
example, the effectiveness of an agent determined by a screening assay as described herein to 
increase NOVX gene expression, protein levels, or upregulate NOVX activity, can be 
monitored in clinical trails of subjects exhibiting decreased NOVX gene expression, protein 
levels, or downregulated NOVX activity. Alternatively, the effectiveness of an agent 
determined by a screening assay to decrease NOVX gene expression, protein levels, or 
downregulate NOVX activity, can be monitored in clinical trails of subjects exhibiting 
increased NOVX gene expression, protein levels, or upregulated NOVX activity. In such 
clinical trials, the expression or activity of NOVX and, preferably, other genes that have been 
implicated in, for example, a cellular proliferation or immune disorder can be used as a "read 
out" or markers of the immune responsiveness of a particular cell. 

By way of example, and not of limitation, genes, including NOVX, that are modulated 
in cells by treatment with an agent {e.g., compound, drug or small molecule) that modulates 
NOVX activity {e.g., identified in a screening assay as described herein) can be identified. 
Thus, to study the effect of agents on cellular proliferation disorders, for example, in a clinical 
trial, cells can be isolated and RNA prepared and analyzed for the levels of expression of 
NOVX and other genes implicated in the disorder. The levels of gene expression {i.e., a gene 
expression pattern) can be quantified by Northern blot analysis or RT-PCR, as described 
herein, or alternatively by measuring the amount of protein produced, by one of the methods 
as described herein, or by measuring the levels of activity of NOVX or other genes. In this 
manner, the gene expression pattern can serve as a marker, indicative of the physiological 
response of the cells to the agent. Accordingly, this response state may be determined before, 
and at various points during, treatment of the individual with the agent. 

In one embodiment, the invention provides a method for monitoring the effectiveness 
of treatment of a subject with an agent {e.g., an agonist, antagonist, protein, peptide, 
peptidomimetic, nucleic acid, small molecule, or other drug candidate identified by the 
screening assays described herein) comprising the steps of (i) obtaining a pre-administration 
sample from a subject prior to administration of the agent; {ii) detecting the level of expression 
of an NOVX protein, mRNA, or genomic DNA in the preadministration sample; (in) obtaining 
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one or more post-administration samples from the subject; (zv) detecting the level of 
expression or activity of the NOVX protein, mRNA, or genomic DNA in the 
post-administration samples; (v) comparing the level of expression or activity of the NOVX 
protein, mRNA, or genomic DNA in the pre-administration sample with the NOVX protein, 
mRNA, or genomic DNA in the post administration sample or samples; and (vi) altering the 
administration of the agent to the subject accordingly. For example, increased administration 
of the agent may be desirable to increase the expression or activity of NOVX to higher levels 
than detected, i.e., to increase the effectiveness of the agent. Alternatively, decreased 
administration of the agent may be desirable to decrease expression or activity of NOVX to 
lower levels than detected, i.e., to decrease the effectiveness of the agent. 

Methods of Treatment 

The invention provides for both prophylactic and therapeutic methods of treating a 
subject at risk of (or susceptible to) a disorder or having a disorder associated with aberrant 
NOVX expression or activity. The disorders include cardiomyopathy, atherosclerosis, 
hypertension, congenital heart defects, aortic stenosis, atrial septal defect (ASD), 
atrioventricular (A-V) canal defect, ductus arteriosus, pulmonary stenosis, subaortic stenosis, 
ventricular septal defect (VSD), valve diseases, tuberous sclerosis, scleroderma, obesity, 
transplantation, adrenoleukodystrophy, congenital adrenal hyperplasia, prostate cancer, 
neoplasm; adenocarcinoma, lymphoma, uterus cancer, fertility, hemophilia, hypercoagulation, 
idiopathic thrombocytopenic purpura, immunodeficiencies, graft versus host disease, AIDS, 
bronchial asthma, Crohn's disease; multiple sclerosis, treatment of Albright Hereditary 
Ostoeodystrophy, and other diseases, disorders and conditions of the like. 

These methods of treatment will be discussed more folly, below. 

Disease and Disorders 

Diseases and disorders that are characterized by increased (relative to a subject not 
suffering from the disease or disorder) levels or biological activity may be treated with 
Therapeutics that antagonize (i.e., reduce or inhibit) activity. Therapeutics that antagonize 
activity may be administered in a therapeutic or prophylactic manner. Therapeutics that may 
be utilized include, but are not limited to: (i) an aforementioned peptide, or analogs, 
derivatives, fragments or homologs thereof; (if) antibodies to an aforementioned peptide; (Hi) 
nucleic acids encoding an aforementioned peptide; (iv) administration of antisense nucleic acid 
and nucleic acids that are "dysfunctional" (i.e., due to a heterologous insertion within the 
coding sequences of coding sequences to an aforementioned peptide) that are utilized to 
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"knockout" endogenous function of an aforementioned peptide by homologous recombination 
{see, e.g., Capecchi, 1989. Science 244: 1288-1292); or (v) modulators ( i.e., inhibitors, 
agonists and antagonists, including additional peptide mimetic of the invention or antibodies 
specific to a peptide of the invention) that alter the interaction between an aforementioned 
peptide and its binding partner. 

Diseases and disorders that are characterized by decreased (relative to a subject not 
suffering from the disease or disorder) levels or biological activity may be treated with 
Therapeutics that increase {i.e., are agonists to) activity. Therapeutics that upregulate activity 
may be administered in a therapeutic or prophylactic manner. Therapeutics that may be 
utilized include, but are not limited to, an aforementioned peptide, or analogs, derivatives, 
fragments or homologs thereof; or an agonist that increases bioavailability. 

Increased or decreased levels can be readily detected by quantifying peptide and/or 
RNA, by obtaining a patient tissue sample {e.g., from biopsy tissue) and assaying it in vitro for 
RNA or peptide levels, structure and/or activity of the expressed peptides (or mRNAs of an 
aforementioned peptide). Methods that are well-known within the art include, but are not 
limited to, immunoassays {e.g., by Western blot analysis, immunoprecipitation followed by 
sodium dodecyl sulfate (SDS) polyacrylamide gel electrophoresis, immunocytochemistry, etc.) 
and/or hybridization assays to detect expression of mRNAs {e.g., Northern assays, dot blots, in 
situ hybridization, and the like). 

Prophylactic Methods 

In one aspect, the invention provides a method for preventing, in a subject, a disease or 
condition associated with an aberrant NOVX expression or activity, by administering to the 
subject an agent that modulates NOVX expression or at least one NOVX activity. Subjects at 
risk for a disease that is caused or contributed to by aberrant NOVX expression or activity can 
be identified by, for example, any or a combination of diagnostic or prognostic assays as 
described herein. Administration of a prophylactic agent can occur prior to the manifestation 
of symptoms characteristic of the NOVX aberrancy, such that a disease or disorder is 
prevented or, alternatively, delayed in its progression. Depending upon the type of NOVX 
aberrancy, for example, an NOVX agonist or NOVX antagonist agent can be used for treating 
the subject. The appropriate agent can be determined based on screening assays described 
herein. The prophylactic methods of the invention are further discussed in the following 
subsections. 

Therapeutic Methods 
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Another aspect of the invention pertains to methods of modulating NOVX expression 
or activity for therapeutic purposes. The modulatory method of the invention involves 
contacting a cell with an agent that modulates one or more of the activities of NOVX protein 
activity associated with the cell. An agent that modulates NOVX protein activity can be an 
agent as described herein, such as a nucleic acid or a protein, a naturally-occurring cognate 
ligand of an NOVX protein, a peptide, an NOVX peptidomimetic, or other small molecule. In 
one embodiment, the agent stimulates one or more NOVX protein activity. Examples of such 
stimulatory agents include active NOVX protein and a nucleic acid molecule encoding NOVX 
that has been introduced into the cell. In another embodiment, the agent inhibits one or more 
NOVX protein activity. Examples of such inhibitory agents include antisense NOVX nucleic 
acid molecules and anti-NOVX antibodies. These modulatory methods can be performed in 
vitro (e.g., by cuituring the cell with the agent) or, alternatively, in vivo (e.g., by administering 
the agent to a subject). As such, the invention provides methods of treating an individual 
afflicted with a disease or disorder characterized by aberrant expression or activity of an 
NOVX protein or nucleic acid molecule. In one embodiment, the method involves 
administering an agent (e.g., an agent identified by a screening assay described herein), or 
combination of agents that modulates (e.g., up-regulates or down-regulates) NOVX expression 
or activity. In another embodiment, the method involves administering an NOVX protein or 
nucleic acid molecule as therapy to compensate for reduced or aberrant NOVX expression or 
activity. 

Stimulation of NOVX activity is desirable in situations in which NOVX is abnormally 
downregulated and/or in which increased NOVX activity is likely to have a beneficial effect. 
One example of such a situation is where a subject has a disorder characterized by aberrant 
cell proliferation and/or differentiation (e.g., cancer or immune associated disorders). Another 
example of such a situation is where the subject has a gestational disease (e.g., preclampsia). 

Determination of the Biological Effect of the Therapeutic 

In various embodiments of the invention, suitable in vitro or in vivo assays are 
performed to determine the effect of a specific Therapeutic and whether its administration is 
indicated for treatment of the affected tissue. 

In various specific embodiments, in vitro assays may be performed with representative 
cells of the type(s) involved in the patient's disorder, to determine if a given Therapeutic exerts 
the desired effect upon the cell type(s). Compounds for use in therapy may be tested in 
suitable animal model systems including, but not limited to rats, mice, chicken, cows, 
monkeys, rabbits, and the like, prior to testing in human subjects. Similarly, for in vivo 
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testing, any of the animal model system known in the art may be used prior to administration 
to human subjects. 

Prophylactic and Therapeutic Uses of the Compositions of the Invention 

The NOVX nucleic acids and proteins of the invention are useful in potential 
prophylactic and therapeutic applications implicated in a variety of disorders including, but not 
limited to: metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer- 
associated cancer, neurodegenerative disorders, Alzheimer's Disease, Parkinson's Disorder, 
immune disorders, hematopoietic disorders, and the various dyslipidemias, metabolic 
disturbances associated with obesity, the metabolic syndrome X and wasting disorders 
associated with chronic diseases and various cancers. 

As an example, a cDNA encoding the NOVX protein of the invention may be useful in 
gene therapy, and the protein may be useful when administered to a subject in need thereof. 
By way of non-limiting example, the compositions of the invention will have efficacy for 
treatment of patients suffering from: metabolic disorders, diabetes, obesity, infectious disease, 
anorexia, cancer-associated cachexia, cancer, neurodegenerative disorders, Alzheimer's 
Disease, Parkinson's Disorder, immune disorders, hematopoietic disorders, and the various 
dyslipidemias. 

Both the novel nucleic acid encoding the NOVX protein, and the NOVX protein of the 
invention, or fragments thereof, may also be useful in diagnostic applications, wherein the 
presence or amount of the nucleic acid or the protein are to be assessed. A further use could 
be as an anti-bacterial molecule (i.e., some peptides have been found to possess anti-bacterial 
properties). These materials are further useful in the generation of antibodies, which 
immunospecifically-bind to the novel substances of the invention for use in therapeutic or 
diagnostic methods. 

The invention will be further described in the following examples, which do not limit 
the scope of the invention described in the claims. 

Examples 

EXAMPLE 1: Identification of NOVX Nucleic Acids 

TblastN using CuraGen Corporation's sequence file for polypeptides or homologs was 

run against the Genomic Daily Files made available by GenBank or from files downloaded 

from the individual sequencing centers. Exons were predicted by homology and the 

intron/exon boundaries were determined using standard genetic rules. Exons were further 

selected and refined by means of similarity determination using multiple BLAST (for 
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example, tBlastN, BlastX, and BlastN) searches, and, in some instances, GeneScan and Grail. 
Expressed sequences from both public and proprietary databases were also added when 
available to further define and complete the gene sequence. The DNA sequence was then 
manually corrected for apparent inconsistencies thereby obtaining the sequences encoding the 
full-length protein. 

The novel NOVX target sequences identified in the present invention were subjected to 
the exon linking process to confirm the sequence. PCR primers were designed by starting at 
the most upstream sequence available, for the forward primer, and at the most downstream 
sequence available for the reverse primer. PCR primer sequences were used for obtaining 
different clones. In each case, the sequence was examined, walking inward from the 
respective termini toward the coding sequence, until a suitable sequence that is either unique 
or highly selective was encountered, or, in the case of the reverse primer, until the stop codon 
was reached. Such primers were designed based on in silico predictions for the full length 
cDNA, part (one or more exons) of the DNA or protein sequence of the target sequence, or by 
translated homology of the predicted exons to closely related human sequences from other 
species. These primers were then employed in PCR amplification based on the following pool 
of human cDNAs: adrenal gland, bone marrow, brain - amygdala, brain - cerebellum, brain - 
hippocampus, brain - substantia nigra, brain - thalamus, brain -whole, fetal brain, fetal kidney, 
fetal liver, fetal lung, heart, kidney, lymphoma - Raji, mammary gland, pancreas, pituitary 
gland, placenta, prostate, salivary gland, skeletal muscle, small intestine, spinal cord, spleen, 
stomach, testis, thyroid, trachea, uterus. Usually the resulting amplicons were gel purified, 
cloned and sequenced to high redundancy. The PCR product derived from exon linking was 
cloned into the pCR2.1 vector from Invitrogen. The resulting bacterial clone has an insert 
covering the entire open reading frame cloned into the pCR2.1 vector. The resulting sequences 
from all clones were assembled with themselves, with other fragments in CuraGen 
Corporation's database and with public ESTs. Fragments and ESTs were included as 
components for an assembly when the extent of their identity with another component of the 
assembly was at least 95% over 50 bp. In addition, sequence traces were evaluated manually 
and edited for corrections if appropriate. These procedures provide the sequence reported 
herein. 

Physical clone: Exons were predicted by homology and the intron/exon boundaries 
were determined using standard genetic rules. Exons were further selected and refined by 
means of similarity determination using multiple BLAST (for example, tBlastN, BlastX, and 
BlastN) searches, and, in some instances, GeneScan and Grail. Expressed sequences from both 
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public and proprietary databases were also added when available to further define and 
complete the gene sequence. The DNA sequence was then manually corrected for apparent 
inconsistencies thereby obtaining the sequences encoding the full-length protein. 

Example 2: Identification of Single Nucleotide Polymorphisms in NOVX nucleic acid 
sequences 

Variant sequences are also included in this application. A variant sequence can include 
a single nucleotide polymorphism (SNP). A SNP can, in some instances, be referred to as a 
M cSNP" to denote that the nucleotide sequence containing the SNP originates as a cDNA. A 
SNP can arise in several ways. For example, a SNP may be due to a substitution of one 
nucleotide for another at the polymorphic site. Such a substitution can be either a transition or 
a transversion. A SNP can also arise from a deletion of a nucleotide or an insertion of a 
nucleotide, relative to a reference allele. In this case, the polymorphic site is a site at which 
one allele bears a gap with respect to a particular nucleotide in another allele. SNPs occurring 
within genes may result in an alteration of the amino acid encoded by the gene at the position 
of the SNP. Intragenic SNPs may also be silent, when a codon including a SNP encodes the 
same amino acid as a result of the redundancy of the genetic code. SNPs occurring outside the 
region of a gene, or in an intron within a gene, do not result in changes in any amino acid 
sequence of a protein but may result in altered regulation of the expression pattern. Examples 
include alteration in temporal expression, physiological response regulation, cell type 
expression regulation, intensity of expression, and stability of transcribed message. 

SeqCalling assemblies produced by the exon linking process were selected and , 
extended using the following criteria. Genomic clones having regions with 98% identity to all 
or part of the initial or extended sequence were identified by BLASTN searches using the 
relevant sequence to query human genomic databases. The genomic clones that resulted were 
selected for further analysis because this identity indicates that these clones contain the 
genomic locus for these SeqCalling assemblies. These sequences were analyzed for putative 
coding regions as well as for similarity to the known DNA and protein sequences. Programs 
used for these analyses include Grail, Genscan, BLAST, HMMER, FASTA, Hybrid and other 
relevant programs. 

Some additional genomic regions may have also been identified because selected 
SeqCalling assemblies map to those regions. Such SeqCalling sequences may have 
overlapped with regions defined by homology or exon prediction. They may also be included 
because the location of the fragment was in the vicinity of genomic regions identified by 
similarity or exon prediction that had been included in the original predicted sequence. The 

189 



sequence so identified was manually assembled and then may have been extended using one 
or more additional sequences taken from CuraGen Corporation's human SeqCalling database. 
SeqCalling fragments suitable for inclusion were identified by the CuraTools™ program 
SeqExtend or by identifying SeqCalling fragments mapping to the appropriate regions of the 
genomic clones analyzed. 

The regions defined by the procedures described above were then manually integrated 
and corrected for apparent inconsistencies that may have arisen, for example, from miscalled 
bases in the original fragments or from discrepancies between predicted exon junctions, EST 
locations and regions of sequence similarity, to derive the final sequence disclosed herein. 
When necessary, the process to identify and analyze SeqCalling assemblies and genomic 
clones was reiterated to derive the full length sequence. 

Example 3. Quantitative expression analysis of clones in various ceiis and tissues 

The quantitative expression of various clones was assessed using microtiter plates 
containing RNA samples from a variety of normal and pathology-derived cells, cell lines and 
tissues using real time quantitative PCR (RTQ PCR). RTQ PCR was performed on an 
Applied Biosystems ABI PRISM® 7700 or an ABI PRISM® 7900 HT Sequence Detection 
System. Various collections of samples are assembled on the plates, and referred to as Panel 1 
(containing normal tissues and cancer cell lines), Panel 2 (containing samples derived from 
tissues from normal and cancer sources), Panel 3 (containing cancer cell lines), Panel 4 
(containing cells and cell lines from normal tissues and cells related to inflammatory 
conditions), Panel 5D/5I (containing human tissues and cell lines with an emphasis on 
metabolic diseases), AI_comprehensive_panel (containing normal tissue and samples from 
autoinflammatory diseases), Panel CNSD.01 (containing samples from normal and diseased 
brains) and CNS_neurodegeneration_panel (containing samples from normal and Alzheimer's 
diseased brains). 

RNA integrity from all samples is controlled for quality by visual assessment of 
agarose gel electropherograms using 28S and 18S ribosomal RNA staining intensity ratio as a 
guide (2: 1 to 2.5:1 28s: 1 8s) and the absence of low molecular weight RNAs that would be 
indicative of degradation products. Samples are controlled against genomic DNA 
contamination by RTQ PCR reactions run in the absence of reverse transcriptase using probe 
and primer sets designed to amplify across the span of a single exon. 

First, the RNA samples were normalized to reference nucleic acids such as 
constitutively expressed genes (for example, p-actin and GAPDH). Normalized RNA (5 ul) 
was converted to cDNA and analyzed by RTQ-PCR using One Step RT-PCR Master Mix 
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Reagents (Applied Biosystems; Catalog No. 4309169) and gene-specific primers according to 
the manufacturer's instructions. 

In other cases, non-normalized RNA samples were converted to single strand cDNA 
(sscDNA) using Superscript II (Invitrogen Corporation; Catalog No. 18064-147) and random 
hexamers according to the manufacturer's instructions. Reactions containing up to 10 \ig of 
total RNA were performed in a volume of 20 jil and incubated for 60 minutes at 42°C. This 
reaction can be scaled up to 50 jug of total RNA in a final volume of 100 sscDNA samples 
are then normalized to reference nucleic acids as described previously, using IX TaqMan® 
Universal Master mix (Applied Biosystems; catalog No. 4324020), following the 
manufacturer's instructions. 

Probes and primers were designed for each assay according to Applied Biosystems 
Primer Express Software package (version I for Apple Computer's Macintosh Power PC) or a 
similar algorithm using the target sequence as input. Default settings were used for reaction 
conditions and the following parameters were set before selecting primers: primer 
concentration = 250 nM, primer melting temperature (T m ) range = 58°-60° C, primer optimal 
Tm = 59° C, maximum primer difference = 2° C, probe does not have 5' G, probe T m must be 
10° C greater than primer T m? amplicon size 75 bp to 100 bp. The probes and primers selected 
(see below) were synthesized by Synthegen (Houston, TX, USA). Probes were double 
purified by HPLC to remove uncoupled dye and evaluated by mass spectroscopy to verify 
coupling of reporter and quencher dyes to the 5' and 3' ends of the probe, respectively. Their 
final concentrations were: forward and reverse primers, 900 nM each, and probe, 200nM. 

PCR conditions: When working with RNA samples, normalized RNA from each 
tissue and each cell line was spotted in each well of either a 96 well or a 384-well PCR plate 
(Applied Biosystems). PCR cocktails included either a single gene specific probe and primers 
set, or two multiplexed probe and primers sets (a set specific for the target clone and another 
gene-specific set multiplexed with the target probe). PCR reactions were set up using 
TaqMan® One-Step RT-PCR Master Mix (Applied Biosystems, Catalog No. 43 1 3803) 
following manufacturer's instructions. Reverse transcription was performed at 48° C for 30 
minutes followed by amplification/PCR cycles as follows: 95° C 10 min, then 40 cycles of 95° 
C for 15 seconds, 60° C for 1 minute. Results were recorded as CT values (cycle at which a 
given sample crosses a threshold level of fluorescence) using a log scale, with the difference in 
RNA concentration between a given sample and the sample with the lowest CT value being 
represented as 2 to the power of delta CT. The percent relative expression is then obtained by 
taking the reciprocal of this RNA difference and multiplying by 100. 
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When working with sscDNA samples, normalized sscDNA was used as described 
previously for RNA samples. PCR reactions containing one or two sets of probe and primers 
were set up as described previously, using IX TaqMan® Universal Master mix (Applied 
Biosystems; catalog No. 4324020), following the manufacturer's instructions. PCR 
amplification was performed as follows: 95° C 10 min, then 40 cycles of 95° C for 15 seconds, 
60° C for 1 minute. Results were analyzed and processed as described previously. 

Panels 1,1.1,1.2, and 1. 3D 

The plates for Panels 1, 1.1, 1.2 and 1. 3D include 2 control wells (genomic DNA 
control and chemistry control) and 94 wells containing cDNA from various samples. The 
samples in these panels are broken into 2 classes: samples derived from cultured cell lines and 
samples derived from primary normal tissues. The cell lines are derived from cancers of the 
following types: lung cancer, breast cancer, melanoma, colon cancer, prostate cancer, CNS 
cancer, squamous cell carcinoma, ovarian cancer, liver cancer, renal cancer, gastric cancer and 
pancreatic cancer. Cell lines used in these panels are widely available through the American 
Type Culture Collection (ATCC), a repository for cultured cell lines, and were cultured using 
the conditions recommended by the ATCC. The normal tissues found on these panels are 
comprised of samples derived from all major organ systems from single adult individuals or 
fetuses. These samples are derived from the following organs: adult skeletal muscle, fetal 
skeletal muscle, adult heart, fetal heart, adult kidney, fetal kidney, adult liver, fetal liver, adult 
lung, fetal lung, various regions of the brain, the spleen, bone marrow, lymph node, pancreas, 
salivary gland, pituitary gland, adrenal gland, spinal cord, thymus, stomach, small intestine, 
colon, bladder, trachea, breast, ovary, uterus, placenta, prostate, testis and adipose. 

In the results for Panels 1, 1.1, 1.2 and L3D, the following abbreviations are used: 

ca. = carcinoma, 

* = established from metastasis, 

met = metastasis, 

s cell var = small cell variant, 

non-s = non-sm = non-small, 

squam = squamous, 

pi. eff = pi effusion = pleural effusion, 

glio = glioma, 

astro = astrocytoma, and 

neuro = neuroblastoma. 

General_screening u _panel_vl .4 

The plates for Panel 1 .4 include 2 control wells (genomic DNA control and chemistry 
control) and 94 wells containing cDNA from various samples. The samples in Panel 1.4 are 
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broken into 2 classes: samples derived from cultured cell lines and samples derived from 
primary normal tissues. The cell lines are derived from cancers of the following types: lung 
cancer, breast cancer, melanoma, colon cancer, prostate cancer, CNS cancer, squamous cell 
carcinoma, ovarian cancer, liver cancer, renal cancer, gastric cancer and pancreatic cancer. 
Cell lines used in Panel 1 .4 are widely available through the American Type Culture 
Collection (ATCC), a repository for cultured cell lines, and were cultured using the conditions 
recommended by the ATCC. The normal tissues found on Panel 1 .4 are comprised of pools of 
samples derived from all major organ systems from 2 to 5 different adult individuals or 
fetuses. These samples are derived from the following organs: adult skeletal muscle, fetal 
skeletal muscle, adult heart, fetal heart, adult kidney, fetal kidney, adult liver, fetal liver, adult 
lung, fetal lung, various regions of the brain, the spleen, bone marrow, lymph node, pancreas, 
salivary giand, pituitary gland, adrenal gland, spinal cord, thymus, stomach, small intestine, 
colon, bladder, trachea, breast, ovary, uterus, placenta, prostate, testis and adipose. 
Abbreviations are as described for Panels 1, 1.1, 1.2, and 1.3D. 

Panels 2D and 2.2 

The plates for Panels 2D and 2.2 generally include 2 control wells and 94 test samples 
composed of RNA or cDNA isolated from human tissue procured by surgeons working in 
close cooperation with the National Cancer Institute's Cooperative Human Tissue Network 
(CHTN) or the National Disease Research Initiative (NDRI). The tissues are derived from 
human malignancies and in cases where indicated many malignant tissues have "matched 
margins" obtained from noncancerous tissue just adjacent to the tumor. These are termed 
normal adjacent tissues and are denoted "NAT" in the results below. The tumor tissue and the 
"matched margins" are evaluated by two independent pathologists (the surgical pathologists 
and again by a pathologist at NDRI or CHTN). This analysis provides a gross 
histopathological assessment of tumor differentiation grade. Moreover, most samples include 
the original surgical pathology report that provides information regarding the clinical stage of 
the patient. These matched margins are taken from the tissue surrounding (i.e. immediately 
proximal) to the zone of surgery (designated "NAT", for normal adjacent tissue, in Table RR). 
In addition, RNA and cDNA samples were obtained from various human tissues derived from 
autopsies performed on elderly people or sudden death victims (accidents, etc.). These tissues 
were ascertained to be free of disease and were purchased from various commercial sources 
such as Clontech (Palo Alto, CA), Research Genetics, and Invitrogen. 
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Panel 3D 

The plates of Panel 3D are comprised of 94 cDNA samples and two control samples. 
Specifically, 92 of these samples are derived from cultured human cancer cell lines, 2 samples 
of human primary cerebellar tissue and 2 controls. The human cell lines are generally 
obtained from ATCC (American Type Culture Collection), NCI or the German tumor cell 
bank and fall into the following tissue groups: Squamous cell carcinoma of the tongue, breast 
cancer, prostate cancer, melanoma, epidermoid carcinoma, sarcomas, bladder carcinomas, 
pancreatic cancers, kidney cancers, leukemias/lymphomas, ovarian/uterine/cervical, gastric, 
colon, lung and CNS cancer cell lines. In addition, there are two independent samples of 
cerebellum. These cells are all cultured under standard recommended conditions and RNA 
extracted using the standard procedures. The cell lines in panel 3D and 1.3D are of the most 
common cell lines used in the scientific literature. 

Panels 4D, 4R, and 4.1D 

Panel 4 includes samples on a 96 well plate (2 control wells, 94 test samples) 
composed of RNA (Panel 4R) or cDNA (Panels 4D/4.1D) isolated from various human cell 
lines or tissues related to inflammatory conditions. Total RNA from control normal tissues 
such as colon and lung (Stratagene, La Jolla, CA) and thymus and kidney (Clontech) was 
employed. Total RNA from liver tissue from cirrhosis patients and kidney from lupus patients 
was obtained from BioChain (Biochain Institute, Inc., Hayward, CA). Intestinal tissue for 
RNA preparation from patients diagnosed as having Crohn's disease and ulcerative colitis was 
obtained from the National Disease Research Interchange (NDRI) (Philadelphia, PA). 

Astrocytes, lung fibroblasts, dermal fibroblasts, coronary artery smooth muscle cells, 
small airway epithelium, bronchial epithelium, microvascular dermal endothelial cells, 
microvascular lung endothelial cells, human pulmonary aortic endothelial cells, human 
umbilical vein endothelial cells were all purchased from Clonetics (Walkersville, MD) and 
grown in the media supplied for these cell types by Clonetics. These primary cell types were 
activated with various cytokines or combinations of cytokines for 6 and/or 12-14 hours, as 
indicated. The following cytokines were used; IL-1 beta at approximately 1-5 ng/ml, TNF 
alpha at approximately 5-10 ng/ml, IFN gamma at approximately 20-50 ng/ml, IL-4 at 
approximately 5-10 ng/ml, IL-9 at approximately 5-10 ng/ml, IL-13 at approximately 5-10 
ng/ml. Endothelial cells were sometimes starved for various times by culture in the basal 
media from Clonetics with 0.1% serum. 

Mononuclear cells were prepared from blood of employees at CuraGen Corporation, 

using Ficoll. LAK cells were prepared from these cells by culture in DMEM 5% FCS 

194 



(Hyclone), 100 jiM non essential amino acids (Gibco/Life Technologies, Rockville, MD), 1 
mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), and 10 mM Hepes 
(Gibco) and Interleukin 2 for 4-6 days. Cells were then either activated with 10-20 ng/ml 
PMA and 1-2 |ag/ml ionomycin, IL-12 at 5-10 ng/ml, IFN gamma at 20-50 ng/ml and IL-18 at 
5-10 ng/ml for 6 hours. In some cases, mononuclear cells were cultured for 4-5 days in 
DMEM 5% FCS (Hyclone), 100 pM non essential amino acids (Gibco), 1 mM sodium 
pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), and 10 mM Hepes (Gibco) with 
PHA (phytohemagglutinin) or PWM (poke weed mitogen) at approximately 5 jig/ml. Samples 
were taken at 24, 48 and 72 hours for RNA preparation. MLR (mixed lymphocyte reaction) 
samples were obtained by taking blood from two donors, isolating the mononuclear cells using 
Ficoll and mixing the isolated mononuclear cells 1:1 at a final concentration of approximately 
2x1 0 6 cells/ml in DMEM 5% FCS (Hyclone), 100 uJM non essential amino acids (Gibco), i 
mM sodium pyruvate (Gibco), mercaptoethanol (5.5 x 10" 5 M) (Gibco), and 10 mM Hepes 
(Gibco). The MLR was cultured and samples taken at various time points ranging from 1- 7 
days for RNA preparation. 

Monocytes were isolated from mononuclear cells using CD 14 Miltenyi Beads, +ve VS 
selection columns and a Vario Magnet according to the manufacturer's instructions. 
Monocytes were differentiated into dendritic cells by culture in DMEM 5% fetal calf serum 
(FCS) (Hyclone, Logan, UT), 100 jjM non essential amino acids (Gibco), 1 mM sodium 
pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), and 10 mM Hepes (Gibco), 50 ng/ml 
GMCSF and 5 ng/ml IL-4 for 5-7 days. Macrophages were prepared by culture of monocytes 
for 5-7 days in DMEM 5% FCS (Hyclone), 100 juM non essential amino acids (Gibco), 1 mM 
sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), 10 mM Hepes (Gibco) and 
10% AB Human Serum or MCSF at approximately 50 ng/ml. Monocytes, macrophages and 
dendritic cells were stimulated for 6 and 12-14 hours with lipopolysaccharide (LPS) at 100 
ng/ml. Dendritic cells were also stimulated with anti-CD40 monoclonal antibody 
(Pharmingen) at 10 jag/ml for 6 and 12-14 hours. 

CD4 lymphocytes, CD8 lymphocytes and NK cells were also isolated from 
mononuclear cells using CD4, CD8 and CD56 Miltenyi beads, positive VS selection columns 
and a Vario Magnet according to the manufacturer's instructions. CD45RA and CD45RO CD4 
lymphocytes were isolated by depleting mononuclear cells of CD8, CD56, CD14 and CD19 
cells using CD8, CD56, CD14 and CD19 Miltenyi beads and positive selection. CD45RO 
beads were then used to isolate the CD45RO CD4 lymphocytes with the remaining cells being 
CD45RA CD4 lymphocytes. CD45RA CD4, CD45RO CD4 and CD8 lymphocytes were 
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placed in DMEM 5% FCS (Hyclone), 100 /iM non essential amino acids (Gibco), 1 mM 
sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), and 10 mM Hepes (Gibco) 
and plated at 10 6 cells/ml onto Falcon 6 well tissue culture plates that had been coated 
overnight with 0.5 jig/ml anti-CD28 (Pharmingen) and 3 ug/ml anti-CD3 (OKT3, ATCC) in 
PBS. After 6 and 24 hours, the cells were harvested for RNA preparation. To prepare 
chronically activated CD8 lymphocytes, we activated the isolated CD8 lymphocytes for 4 days 
on anti-CD28 and anti-CD3 coated plates and then harvested the cells and expanded them in 
DMEM 5% FCS (Hyclone), 100 |liM non essential amino acids (Gibco), 1 mM sodium 
pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), and 10 mM Hepes (Gibco) and IL-2. 
The expanded CD8 cells were then activated again with plate bound anti-CD3 and anti-CD28 
for 4 days and expanded as before. RNA was isolated 6 and 24 hours after the second 
activation and after 4 days of the second expansion culture. The isolated NK ceils were 
cultured in DMEM 5% FCS (Hyclone), 100 fiM non essential amino acids (Gibco), 1 mM 
sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), and 10 mM Hepes (Gibco) 
and IL-2 for 4-6 days before RNA was prepared. 

To obtain B cells, tonsils were procured from NDRI. The tonsil was cut up with sterile 
dissecting scissors and then passed through a sieve. Tonsil cells were then spun down and 
resupended at 10 6 cells/ml in DMEM 5% FCS (Hyclone), 100 pM non essential amino acids 
(Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10~ 5 M (Gibco), and 10 mM 
Hepes (Gibco). To activate the cells, we used PWM at 5 |a.g/ml or anti-CD40 (Pharmingen) at 
approximately 10 |Ug/ml and IL-4 at 5-10 ng/ml. Cells were harvested for RNA preparation at 
24,48 and 72 hours. 

To prepare the primary and secondary Thl/Th2 and Trl cells, six- well Falcon plates 
were coated overnight with 10 |ig/ml anti-CD28 (Pharmingen) and 2 \ig/m\ OKT3 (ATCC), 
and then washed twice with PBS. Umbilical cord blood CD4 lymphocytes (Poietic Systems, 

5 6 

German Town, MD) were cultured at 10 -10 cells/ml in DMEM 5% FCS (Hyclone), 100 |iM 

non essential amino acids (Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 

5 M (Gibco), 10 mM Hepes (Gibco) and IL-2 (4 ng/ml). IL-12 (5 ng/ml) and anti-IL4 (1 

jag/ml) were used to direct to Thl , while IL-4 (5 ng/ml) and anti-IFN gamma (1 jag/ml) were 

used to direct to Th2 and IL-10 at 5 ng/ml was used to direct to Trl . After 4-5 days, the 

activated Thl, Th2 and Trl lymphocytes were washed once in DMEM and expanded for 4-7 

days in DMEM 5% FCS (Hyclone), 100 jaM non essential amino acids (Gibco), 1 mM sodium 

pyruvate (Gibco), mercaptoethanol 5.5 x 10~ 5 M (Gibco), 10 mM Hepes (Gibco) and IL-2 (1 

ng/ml). Following this, the activated Thl, Th2 and Trl lymphocytes were re-stimulated for 5 
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days with anti-CD28/OKT3 and cytokines as described above, but with the addition of anti- 
CD95L (1 ^g/ml) to prevent apoptosis. After 4-5 days, the Thl, Th2 and Trl lymphocytes 
were washed and then expanded again with IL-2 for 4-7 days. Activated Thl and Th2 
lymphocytes were maintained in this way for a maximum of three cycles. RNA was prepared 
from primary and secondary Thl, Th2 and Trl after 6 and 24 hours following the second and 
third activations with plate bound anti-CD3 and anti-CD28 mAbs and 4 days into the second 
and third expansion cultures in Interleukin 2. 

The following leukocyte cells lines were obtained from the ATCC: Ramos, EOL-1, 
KU-812. EOL cells were further differentiated by culture in 0.1 mM dbcAMP at 5 xlO 5 
cells/ml for 8 days, changing the media every 3 days and adjusting the cell concentration to 5 
xlO 5 cells/ml. For the culture of these cells, we used DMEM or RPMI (as recommended by 
tiie A lUCj, wun tne aaamon oi dvo r^o {ny^ivucj, pavi nun waumm c* 1AA1 nw 
(Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), 10 mM 
Hepes (Gibco). RNA was either prepared from resting cells or cells activated with PMA at 10 
ng/ml and ionomycin at 1 jag/ml for 6 and 14 hours. Keratinocyte line CCD 106 and an airway 
epithelial tumor line NCI-H292 were also obtained from the ATCC. Both were cultured in 
DMEM 5% FCS (Hyclone), 100 ^M non essential amino acids (Gibco), 1 mM sodium 
pyruvate (Gibco), mercaptoethanol 5.5 x 1 0" 5 M (Gibco), and 10 mM Hepes (Gibco). 
CCD 1 106 cells were activated for 6 and 14 hours with approximately 5 ng/ml TNF alpha and 
1 ng/ml IL-1 beta, while NCI-H292 cells were activated for 6 and 14 hours with the following 
cytokines: 5 ng/ml IL-4, 5 ng/ml IL-9, 5 ng/ml IL-1 3 and 25 ng/ml EFN gamma. 

For these cell lines and blood cells, RNA was prepared by lysing approximately 10 
cells/ml using Trizol (Gibco BRL). Briefly, 1/10 volume of bromochloropropane (Molecular 
Research Corporation) was added to the RNA sample, vortexed and after 10 minutes at room 
temperature, the tubes were spun at 14,000 rpm in a Sorvall SS34 rotor. The aqueous phase 
was removed and placed in a 15 ml Falcon Tube. An equal volume of isopropanol was added 
and left at -20 degrees C overnight. The precipitated RNA was spun down at 9,000 rpm for 
15 min in a Sorvall SS34 rotor and washed in 70% ethanol. The pellet was redissolved in 300 
Hi of RNAse-free water and 35 jal buffer (Promega) 5 ^1 DTT, 7 ^1 RNAsin and 8 pJ DNAse 
were added. The tube was incubated at 37 degrees C for 30 minutes to remove contaminating 
genomic DNA, extracted once with phenol chloroform and re-precipitated with 1/10 volume 
of 3 M sodium acetate and 2 volumes of 100% ethanol. The RNA was spun down and placed 
in RNAse free water. RNA was stored at -80 degrees C. 

AI_comprehensive panelvl.O 
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The plates for AI_comprehensive panel_vl.O include two control wells and 89 test 
samples comprised of cDNA isolated from surgical and postmortem human tissues obtained 
from the Backus Hospital and Clinomics (Frederick, MD). Total RNA was extracted from 
tissue samples from the Backus Hospital in the Facility at CuraGen. Total RNA from other 
tissues was obtained from Clinomics. 

Joint tissues including synovial fluid, synovium, bone and cartilage were obtained from 
patients undergoing total knee or hip replacement surgery at the Backus Hospital Tissue 
samples were immediately snap frozen in liquid nitrogen to ensure that isolated RNA was of 
optimal quality and not degraded. Additional samples of osteoarthritis and rheumatoid 
arthritis joint tissues were obtained from Clinomics. Normal control tissues were supplied by 
Clinomics and were obtained during autopsy of trauma victims. 

Surgical specimens of psoriatic tissues and adjacent matched tissues were provided as 
total RNA by Clinomics. Two male and two female patients were selected between the ages 
of 25 and 47. None of the patients were taking prescription drugs at the time samples were 
isolated. 

Surgical specimens of diseased colon from patients with ulcerative colitis and Crohns 
disease and adjacent matched tissues were obtained from Clinomics. Bowel tissue from three 
female and three male Crohn's patients between the ages of 41-69 were used. Two patients 
were not on prescription medication while the others were taking dexamethasone, 
phenobarbital, or tylenol. Ulcerative colitis tissue was from three male and four female 
patients. Four of the patients were taking lebvid and two were on phenobarbital. 

Total RNA from post mortem lung tissue from trauma victims with no disease or with 
emphysema, asthma or COPD was purchased from Clinomics. Emphysema patients ranged in 
age from 40-70 and all were smokers, this age range was chosen to focus on patients with 
cigarette-linked emphysema and to avoid those patients with alpha- lanti-trypsin deficiencies. 
Asthma patients ranged in age from 36-75, and excluded smokers to prevent those patients that 
could also have COPD. COPD patients ranged in age from 35-80 and included both smokers 
and non-smokers. Most patients were taking corticosteroids, and bronchodilators. 

In the labels employed to identify tissues in the Alcomprehensive panel_vl .0 panel, 

the following abbreviations are used: 

AI = Autoimmunity 

Syn = Synovial 

Normal = No apparent disease 

Rep22 /Rep20 = individual patients 

RA = Rheumatoid arthritis 

Backus = From Backus Hospital 
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OA = Osteoarthritis 

(SS) (BA) (MF) = Individual patients 

Adj = Adjacent tissue 

Match control = adjacent tissues 

-M = Male 

-F = Female 

COPD = Chronic obstructive pulmonary disease 
Panels 5D and 51 

The plates for Panel 5D and 51 include two control wells and a variety of cDNAs 
isolated from human tissues and cell lines with an emphasis on metabolic diseases. Metabolic 
tissues were obtained from patients enrolled in the Gestational Diabetes study. Cells were 
obtained during different stages in the differentiation of adipocytes from human mesenchymal 
stem cells. Human pancreatic islets were also obtained. 

In the Gestational Diabetes study subjects are young (18-40 years), otherwise healthy 

women with and without gestational diabetes undergoing routine (elective) Caesarean section. 

After delivery of the infant, when the surgical incisions were being repaired/closed, the 

obstetrician removed a small sample (<1 cc) of the exposed metabolic tissues during the 

closure of each surgical level. The biopsy material was rinsed in sterile saline, blotted and fast 

frozen within 5 minutes from the time of removal. The tissue was then flash frozen in liquid 

nitrogen and stored, individually, in sterile screw-top tubes and kept on dry ice for shipment to 

or to be picked up by CuraGen. The metabolic tissues of interest include uterine wall (smooth 

muscle), visceral adipose, skeletal muscle (rectus) and subcutaneous adipose. Patient 

descriptions are as follows: 

Patient 2 Diabetic Hispanic, overweight, not on insulin 

Patient 7-9 Nondiabetic Caucasian and obese (BMI>30) 

Patient 10 Diabetic Hispanic, overweight, on insulin 

Patient 1 1 Nondiabetic African American and overweight 

Patient 12 Diabetic Hispanic on insulin 

Adipocyte differentiation was induced in donor progenitor cells obtained from Osirus 
(a division of Clonetics/BioWhittaker) in triplicate, except for Donor 3U which had only two 
replicates. Scientists at Clonetics isolated, grew and differentiated human mesenchymal stem 
cells (HuMSCs) for CuraGen based on the published protocol found in Mark F. Pittenger, et 
al., Multilineage Potential of Adult Human Mesenchymal Stem Cells Science Apr 2 1999: 
143-147. Clonetics provided Trizol lysates or frozen pellets suitable for mRNA isolation and 
ds cDNA production. A general description of each donor is as follows: 



Donor 2 and 3 U Mesenchymal Stem cells Undifferentiated Adipose 
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Donor 2 and 3 AM Adipose AdiposeMidway Differentiated 

Donor 2 and 3 AD Adipose Adipose Differentiated 

Human cell lines were generally obtained from ATCC (American Type Culture 
Collection), NCI or the German tumor cell bank and fall into the following tissue groups: 
kidney proximal convoluted tubule, uterine smooth muscle cells, small intestine, liver HepG2 
cancer cells, heart primary stromal cells, and adrenal cortical adenoma cells. These cells are all 
cultured under standard recommended conditions and RNA extracted using the standard 
procedures. All samples were processed at CuraGen to produce single stranded cDNA. 

Panel 51 contains all samples previously described with the addition of pancreatic islets 
from a 58 year old female patient obtained from the Diabetes Research Institute at the 
University of Miami School of Medicine. Islet tissue was processed to total RNA at an 
outside source and delivered to CuraGen for addition to panel 51. 

In the labels employed to identify tissues in the 5D and 51 panels, the following 
abbreviations are used: 

GO Adipose = Greater Omentum Adipose 

SK = Skeletal Muscle 
UT = Uterus 
PL = Placenta 

AD = Adipose Differentiated 

AM = Adipose Midway Differentiated 

U = Undifferentiated Stem Cells 

Panel CNSD.01 

The plates for Panel CNSD.01 include two control wells and 94 test samples 
comprised of cDNA isolated from postmortem human brain tissue obtained from the Harvard 
Brain Tissue Resource Center. Brains are removed from calvaria of donors between 4 and 24 
hours after death, sectioned by neuroanatomists, and frozen at -80°C in liquid nitrogen vapor. 
All brains are sectioned and examined by neuropathologists to confirm diagnoses with clear 
associated neuropathology. 

Disease diagnoses are taken from patient records. The panel contains two brains from 
each of the following diagnoses: Alzheimer's disease, Parkinson's disease, Huntington's 
disease, Progressive Supernuclear Palsy, Depression, and "Normal controls". Within each of 
these brains, the following regions are represented: cingulate gyrus, temporal pole, globus 
palladus, substantia nigra, Brodman Area 4 (primary motor strip), Brodman Area 7 (parietal 
cortex), Brodman Area 9 (prefrontal cortex), and Brodman area 17 (occipital cortex). Not all 
brain regions are represented in all cases; e.g., Huntington's disease is characterized in part by 
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neurodegeneration in the globus palladus, thus this region is impossible to obtain from 
confirmed Huntington's cases. Likewise Parkinson's disease is characterized by degeneration 
of the substantia nigra making this region more difficult to obtain. Normal control brains were 
examined for neuropathology and found to be free of any pathology consistent with 
neurodegeneration. 

In the labels employed to identify tissues in the CNS panel, the following abbreviations 
are used: 

PSP = Progressive supranuclear palsy 
Sub Nigra = Substantia nigra 
Glob Palladus= Globus palladus 
Temp Pole = Temporal pole 
Cing Gyr = Cingulate gyrus 
BA 4 = Brodman Area 4 

Panel CNS_Neurodegeneration_V1.0 

The plates for Panel CNS_Neurodegeneration_Vl .0 include two control wells and 47 
test samples comprised of cDNA isolated from postmortem human brain tissue obtained from 
the Harvard Brain Tissue Resource Center (McLean Hospital) and the Human Brain and 
Spinal Fluid Resource Center (VA Greater Los Angeles Healthcare System). Brains are 
removed from calvaria of donors between 4 and 24 hours after death, sectioned by 
neuroanatomists, and frozen at -80°C in liquid nitrogen vapor. All brains are sectioned and 
examined by neuropathologists to confirm diagnoses with clear associated neuropathology. 

Disease diagnoses are taken from patient records. The panel contains six brains from 
Alzheimer's disease (AD) patients, and eight brains from "Normal controls" who showed no 
evidence of dementia prior to death. The eight normal control brains are divided into two 
categories: Controls with no dementia and no Alzheimer's like pathology (Controls) and 
controls with no dementia but evidence of severe Alzheimer's like pathology, (specifically 
senile plaque load rated as level 3 on a scale of 0-3; 0 = no evidence of plaques, 3 = severe AD 
senile plaque load). Within each of these brains, the following regions are represented: 
hippocampus, temporal cortex (Brodman Area 21), parietal cortex (Brodman area 7), and 
occipital cortex (Brodman area 17). These regions were chosen to encompass all levels of 
neurodegeneration in AD. The hippocampus is a region of early and severe neuronal loss in 
AD; the temporal cortex is known to show neurodegeneration in AD after the hippocampus; 
the parietal cortex shows moderate neuronal death in the late stages of the disease; the 
occipital cortex is spared in AD and therefore acts as a "control" region within AD patients. 
Not all brain regions are represented in all cases. 
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In the labels employed to identify tissues in the CNS_Neurodegeneration_V1.0 panel, 
the following abbreviations are used: 

AD = Alzheimer's disease brain; patient was demented and showed AD-like pathology 
upon autopsy 

Control = Control brains; patient not demented, showing no neuropathology 

Control (Path) = Control brains; pateint not demented but showing sever AD-like 

pathology 

SupTemporal Ctx = Superior Temporal Cortex 
Inf Temporal Ctx = Inferior Temporal Cortex 

NO VI a: Membrane Protein/neuropilin/metalloproteinase-like 

Expression of the NOVla gene (SC40376139) was assessed using the primer-probe set 
Ag2229 described in Table 11. Results from RTQ-PCR runs are shown in Tables 12 and 13. 



Table 11 . Probe Name Ag2229 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 ' - ACCAAATTTGGTGAAGGAGATT- 3 ' 


58.9 


22 


700 


128 


Probe 


TET-5 1 -CAACAATTCGTGTGATCAAATATAGTCCTG- 
3 ' -TAMRA 


65.5 


30 


722 


129 


Reverse 


5 ' - CCATCTTCAAATCCACAATGAA - 3 ' 


59.8 


22 


773 


130 



Table 12. Panel 1.3D 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


tm4184t_ag2229 


tm4184t_ag2229 


Liver adenocarcinoma 


0.0 


Kidney (fetal) 


L0 


Pancreas 


0.0 


Renal ca. 786-0 


6.6 


Pancreatic ca. CAPAN 2 


0.0 


Renal ca. A498 


0.0 


Adrenal gland 


0.0 


Renal ca. RXF 393 


0.0 


Thyroid 


0.0 


Renal ca. ACHN 


0.0 


Salivary gland 


0.0 


Renal ca. UO-31 


0.0 


Pituitary gland 


0.0 


Renal ca. TK-10 


0.0 


Brain (fetal) 


24.0 


Liver 


0.0 


Brain (whole) 


13.8 


Liver (fetal) 


0.0 


Brain (amygdala) 


19.5 


Liver ca. (hepatoblast) HepG2 


0.0 


Brain (cerebellum) 


4.6 


Lung 


0.0 


Brain (hippocampus) 


100.0 


Lung (fetal) 


0.0 


Brain (substantia nigra) 


6.6 


Lung ca. (small cell) LX-1 


0.0 


Brain (thalamus) 


18.2 


Lung ca. (small cell) NCI-H69 


9.4 


Cerebral Cortex 


82.4 


Lung ca. (s.cell var.) SHP-77 


36.3 


Spinal cord 


5.0 


Lung ca. (large ce!l)NCI-H460 


0.0 


CNS ca. (glio/astro) U87-MG 


0.0 


Lung ca. (non-sm. cell) A549 


0.0 


CNS ca. (glio/astro) U-l 18-MG 


1.6 


Lung ca. (non-s.cell) NCI-H23 


0.0 
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CNS ca. (astro; bWl/oj 


0 0 


T line ca fnon-s celH HOP-62 


0.0 


CNS ca.* (neuro; met ) SK-N- 
AS 


0.0 


Lung ca. (non-s.cl) NCI-H522 


0.0 


CNS ca. (astro) SF-539 


0.0 


Lung ca. (squam.) SW 900 


0.0 


CNS ca. (astro) SNB-75 


0.0 


Lung ca. (squam.) NCI-H596 


0.0 


CNS ca. (glio) SNB-19 


0.0 


Mammary gland 


0.0 


CNS ca. (glio) U251 


0.0 


Breast ca.* (pi. effusion) MCF-7 


1.6 


CNS ca. (glio) SF-295 


0.0 


Breast ca.* (pl.ef) MDA-MB-231 


0.0 


Heart (fetal) 


0.0 


Breast ca.* (pi. effusion) T47D 


6.4 


Heart 


0.0 


Breast ca. BT-549 


0.0 


Fetal Skeletal 


0.0 


Breast ca. MDA-N 


0.0 


Skeletal muscle 


0.0 


Ovary 


0.0 


Bone marrow 


0.0 


Ovarian ca. OVCAR-3 


0.0 


Thymus 


0.0 


Ovarian ca. OVCAR-4 


0.0 


Spleen 


0.0 


Ovarian ca. OVCAR-5 


0.0 


Lymph node 


0.0 


Ovarian ca. OVCAR-8 


3.3 


Colorectal 


0.0 


Ovarian ca. 1GROV-1 


0.0 


Stomach 


0.0 


Ovarian ca.* (ascites) SK-OV-3 


0.0 


Small intestine 


0.0 


Uterus 


0.0 


Colon ca. SW480 


0.0 


Placenta 


0.0 


Colon ca.* (SW480 met)SW620 


0.0 


Prostate 


0.0 


Colon ca. H 1 29 


u.u 


Pmctatf* ra * fhnnp mft^PC-^ 


0.0 


/-It UpT 1 11/' 

Colon ca. HC1-1 lo 


u.u 


Testis 


2.1 


Colon ca. CaCo-2 






0.0 


83219 CC Well to Mod DifF 
(OD03866) 


0.0 


Melanoma* (met) Hs688(B).T 


0.0 


Colon ca. HCC-2998 


0.0 


Melanoma UACC-62 


4.2 


Gastric ca.* (liver met) NCI-N87 


0.0 


Melanoma Ml 4 


1.7 


Bladder 


0.0 


Melanoma LOX IMV1 


0.0 


Trachea 


0.0 


Melanoma* (met) SK-MEL-5 


15.4 


Kidney 


0.0 


Adipose 


0.0 



Table 13 . Panel CNS_neurodegeneration_vl .0 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


tm7007t 
ag2229_al_s2 


tm7007t_ 

ag2229_al_s2 


AD 1 Hippo 


0.9 


Control (Path) 3 Temporal Ctx 


2.3 


AD 2 Hippo 


30.7 


Control (Path) 4 Temporal Ctx 


13.8 


AD 3 Hippo 


1.3 


AD 1 Occipital Ctx 


4.3 


AD 4 Hippo 


1.5 


AD 2 Occipital Ctx (Missing) 


1.2 


AD 5 hippo 


19.4 


AD 3 Occipital Ctx 


1.2 


AD 6 Hippo 


17.0 


AD 4 Occipital Ctx 


5.5 


Control 2 Hippo 


18.4 


AD 5 Occipital Ctx 


1.8 


Control 4 Hippo 


1.4 


AD 6 Occipital Ctx 


17.5 


Control (Path) 3 Hippo 


0.6 


Control 1 Occipital Ctx 


0.0 
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AD 1 Temporal Ctx 


3.5 


Control 2 Occipital Ctx 


41.5 


AD 2 Temporal Ctx 


10.2 


Control 3 Occipital Ctx 


3.5 


AD 3 Temporal Ctx 


0.8 


Control 4 Occipital Ctx 


1.9 


AD 4 Temporal Ctx 


3.3 


Control (Path) 1 Occipital Ctx 


100.0 


AD 5 Inf Temporal Ctx 


! io.i 


Control (Path) 2 Occipital Ctx 


3.1 


AD 5 SupTemporal Ctx 


2.8 


Control (Path) 3 Occipital Ctx 


0.9 


AD 6 Inf Temporal Ctx 


21.5 


Control (Path) 4 Occipital Ctx 


3.3 


AD 6 Sup Temporal Ctx 


30.3 


Control 1 Parietal Ctx 


1.5 


Control 1 Temporal Ctx 


5.5 


Control 2 Parietal Ctx 


3.5 


Control 2 Temporal Ctx 


22.2 


Control 3 Parietal Ctx 


7.6 


Control 3 Temporal Ctx 


4.5 


Control (Path) 1 Parietal Ctx 


47.8 


Control 4 Temporal Ctx 


2.7 


Control (Path) 2 Parietal Ctx 


11.4 


Control (Path) 1 Temporal Ctx 


29.1 


Control (Path) 3 Parietal Ctx 


1.8 


Control (Path) 2 Temporal Ctx 


15.5 


Control (Path) 4 Parietal Ctx 


30.0 



Panel 1.3D Summary Expression of the NOV1 gene appears to be brain-specific. 
Highest expression is detected in the hippocampus (CT=33) and the cerebral cortex, two 
regions that degenerate in Alzheimer's disease. Thus, this gene would be useful for 
distinguishing brain tissue from non-neural tissue, and may be beneficial as a drug target in 
neurodegenerative disease. Please see PanelCNSneurodegeneration for further discussion of 
potential utility in the central nervous system. 

Panel 2D Summary Expression of the NOV1 gene is low/undetectable (Ct values 
>35) in all samples in this panel. (Data not shown.) 

Panel 4D Summary Expression of the NOV1 gene is low/undetectable (Ct values 
>35) in all samples in this panel. (Data not shown.) 

Panel CNS_1 Summary Expression of the NOV1 gene is low/undetectable (Ct values 
>35) in all samples in this panel. (Data not shown.) 

Panel CNS_neurodegeneration_vl.O Summary The NOV1 gene is expressed at low 

but significant levels in the brain, as is seen in Panel 1.3D, with highest expression in the 

occipital cortex from the brain of a control patient (CT=32.2). Importantly, once the CT values 

are corrected for RNA quality/amount per well, there appears to be a down-regulation in the 

temporal cortex of the Alzheimer's diseased (AD) brain (in 5 of 6 diseased brains), a region 

that is known to undergo severe neurodegeneration. Conversely, in the occipital cortex, where 

neurodegeneration is not observed in AD, this gene does not appear to be differentially 

regulated. Neuropilins act as receptors for semaphorins, which mediate axon repulsion during 

neurodevelopment as well as neuroapoptosis. Thus, the downregulation of the expression of 

this gene may be critically involved in the neurodegeneration seen in Alzheimer's disease. 

Therefore, selective antagonism of this receptor may slow neurodegeneration in this disease or 
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enhance the compensatory synaptogenesis process. Furthermore, the NOV1 gene product may 
be useful in any clinical situation involving neuronal death, such as Parkinson's or 
Huntington's disease, spinocerebellar ataxia, head or spinal cord trauma, or stroke (Zhang et 
al., Up-regulation of neuropilin-1 in neovasculature after focal cerebral ischemia in the adult 
rat. J Cereb Blood Flow Metab. 21(5):541-9, 2001; Ziv et al., Semaphorins as mediators of 
neuronal apoptosis. JNeurochem. 73(3):961-71, 1999). 
NOV2: Fibrillin-like protein 

Expression of the NOV2a gene (GMAC022146_A) and variants NOV2b (153568997), 
NOV2c (CG88987-01), NOV2d (CG88987-02), NOV2e (CG88987-03) and NOV2f 
(CG88987-05) was assessed using the primer-probe sets Ag72, Ag390, Ag671, Ag766, 
Agl21 1, Agl928, Agl938, Ag2233, Ag2241, Ag4154, and Ag4334 described in Tables 1 1- 
24. Please note that not all probe and primer sets match all the sequences. Table 25 provides a 
complete summary of the probe and primer sets that correspond to each sequence, where the 
"X" represents a match between the sequence and the probe and primer set. Results from 
RTQ-PCR runs are shown in Tables 26-35. 



Table 14 . Probe Name Ag72 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 1 - CAGCGGAAAGAC C CAGCA - 3 1 




18 


64 


131 


Probe 


FAM-5 1 -CGCCCGTTGGGACAGACTCCC- 3 ' -TAMRA 




21 


94 


132 


Reverse 


5 1 -GATGTGAACGAGTGTGAGTCCTTC-3 • 




24 


117 


133 



Table 15 . Probe Name Ag390 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 ' -ACCAATGTCATCGGAGGCTT-3 ' 




20 


175 


134 


Probe 


FAM-5 ' - TCAAAGCCGTCAGCACAGGCACA- 3 ' - 
TAMRA 




23 


199 


135 


Reverse 


5 1 - GATGTCCTCGCAGGTCATCAT - 3 1 




21 


232 


136 j 



Table 16. Probe Name Ag671 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 ' -ACTAACGGCGTCTGTGTCAA-3 1 


59.4 


20 


37 


137 


Probe 


FAM-5 ' -CCTTTGGCTACAGCCTGGACTTCACT-3 1 - 
TAMRA 


68.6 


26 


86 


138 


Reverse 


5 ' -GTCTGTGTCCACACAGTTGATG-3 ' 


59.1 


22 


114 


139 



Table 17. Probe Name Ag766 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 • -TGCTACTACCTGCCTGGATATG-3 ' 


59.3 


22 


839 


140 


Probe 


TET-5 ' - CAAGCCATGTACCTTCCTCTGCAAAA- 3 ■ - 


68.2 


26 


881 


141 
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TAMRA 










Reverse 


5 ' - GACAGCTGCACAGGAAACTG - 3 ' 


59.6 


20 


917 


142 


Table IS 


:. Probe Name Agl211 


Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 ' - CCCCTTGACATTGATGAGTGT - 3 ' 


59.8 


21 


367 


143 


Probe 


FAM-5 ■ -AGATCCCCGCCATCTGTGCCAAT- 3 ' - 
TAMRA 


71.7 


23 


392 


144 


Reverse 


5 ' -ACTCCCGATCTGGTTTATGC- 3 ' 


59 


20 


422 


145 


Table 19. Probe Name Agl928 


Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 ■ - AATACCGAGGGCTCCTACCT- 3 ' 


59.1 


20 


566 


146 


Probe 


FAM-5 1 -ACCTGTCCAGCCGGCTACACCCT-3 ' - 
TAMRA 


71.1 


23 


590 


147 


Reverse 


5 ' -CATTCATTGTCATCTCGACACA-3 ' 


59.6 


22 


630 


148 


Table 2C 


1. Probe Name Ag!938 


Primers 


Sequences 


TM 


Length 


Start 
Position 


. SEQ ID 
NO: 


Forward 


5 ' -GCCCTGGCAACTCTAATATTG- 3 1 


58.7 


21 


941 


149 


Probe 


TET-5 ' - CACTGCTACCCTGAACCAGACCATTG- 3 1 - 
TAMRA 


68.8 


26 


963 


150 


Reverse 


5 ' -ATTCAGACACAGGTTGGTGAAG- 3 ' 


59.1 


22 


1002 


151 


Table 21 


. Probe Name Ag2233 


Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 ' - CATGCATTTCTGACCTTGCT - 3 ' 


58.9 


20 


101 


152 


Probe 


FAM-5 ' - CCCACTCAAAGCTTTTCAAGGGCTCT- 3 ' - 
TAMRA 


69.4 


26 


124 


153 


Reverse 


5 ' -GTCATGCAGCTTTTGCTCAT - 3 ' 


59 


20 


166 


154 


Table 22. Probe Name Ag2241 


Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 ' - CCACAGTGACTTGCCACATT - 3 ' 


59.6 


20 


9500 


155 


Probe 


TET-5 ' - CCCCATTTGGAGAATGCTTTTATATCA- 
3 1 -TAMRA 


65.8 


27 


9524 


156 


Reverse 


5 ' -AGGGCAGGCAGACTTAACC-3 ' 


59.3 


19 


9580 


157 


Table 23. Probe Name Ag4154 


Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 » - CTGTGAGGATATTGACGAATGC - 3 1 


59.6 


22 


4867 


158 


Probe 


FAM-5 ' - TCCACACACTCCGGCATCTGTGG - 3 ' - 
TAMRA 


71.8 


23 


4889 


159 


Reverse 


5 ' - AGTTCCCCAGGGTGTTGTAG - 3 ' 


58.9 


20 


4924 


160 


Table 2' 


1. Probe Name Ag4334 


Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 1 -CTGTGAGGATATTGACGAATGC- 3 ' 


59.6 


22 


4407 


161 


Probe 


FAM-5 ' -TCCACACACTCCGGCATCTGTGG- 3 ' - 
TAMRA 


71.8 


23 


4429 


162 


Reverse 


5 ' -TAGTTCCCCAGGGTGTTGTAG- 3 ' 


59 


21 


4464 


163 
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uMAtl)ZZ140 A 


1 515£ftQQ7 

1 JJJU077 / 




CG88987-02 


CG 88987-03 


CG88987-05 


Ag/Z 


v 

A. 


x 


x 


X 


X 


X 






x 


x 


x 


X 


X 


Ago / I 


A 




x 


X 






Ag/OO 


Y 


x 


x 


X 


X 


X 


Ag IZ 1 I 


Y 

A 


x 


x 


X 


X 


X 


Agl928 












X 


Agl938 


X 


X 


X 


X 


X 


X 


Ag2233 


X 


X 


X 








Ag2241 


X 


X 


X 


X 




X 


Ag4154 


X 


X 


X 


X 


X 


X 


Ag4334 


X 


X 


X 


X 


X 


x 





Relative Expression(%) 


Relative Expression(%) 


IIT14U / I 




tm208f 


tm362f 


endothelial cens 


0 


A 


U 


n i 

\j. i 


C « ^4 ^ 1 < 1 1 o ( Iranian i 

Endothelial cells (treateaj 


0 


A 
U 


n 1 

U. 1 


v/ 


Pancreas 


A 


A 
U 


o 

V 


o 


rancreatic ca. v_/Ar ain z 


A 


U.o 


ft ^ 




Adrenal gland 


A 

u 


A 
U 


0 1 

v. 1 


0 


l nyroiu 


1 A 

1 A 


C 1 

3. 1 




o 


oaiivary giana 




1 1 
1 .J 


7 8 
z,. o 


0.3 


r liuiiary gidnu 


a 
U 


n 1 


o 


0 


D r-o 1 T-i ( f*r»tQ ^ 

orain ^ieiai j 


1 nn 

1UU 


60 7 


100 


96.6 


Dlcllll ^WllV/lvy 


■j 




o 


0 


Rrciin f qtyivotihIji i 
Di dill ^aiiiyguaia^ 


U.o 


1 1 
1 . 1 


0.5 


0.1 


Drain ^PPrf*V»pl1lim 1 


1.4 


0.3 


0.1 


0 


Brain (hippocampus) 


2.8 


1 


0.7 


0.2 


Brain (substantia nigra) 


7.3 


0.9 


0.4 


0 


Brain (thalamus) 


2 


1.1 


0.4 


0.1 


Brain (hypothalamus) 


5.6 


1.7 


2 


0.2 


Spinal cord 


1.2 


1.2 


0.2 


0 


CNS ca. (glio/astro) U87-MG 


0 


0 


0 


0 


CNS ca. (glio/astro) U-l 18-MG 


0 


0.1 


0 


0 


CNS ca. (astro) SW1783 


0 


0.1 


0 


0.1 


CNS ca.* (neuro; met ) SK-N-AS 


0 


0 


0 


0 


CNS ca. (astro) SF-539 


0 


0 


0 


0 


CNS ca. (astro) SNB-75 


0 


0 


0 


0 


CNS ca. (glio)SNB-19 


2.7 


2.3 


1.4 


0 


CNS ca. (glio) U251 


0 


0.8 


0.5 


0 


CNS ca. (glio) SF-295 


0 


0 


0 


0 


Heart 


0 


0.5 


0.1 


0 


Skeletal muscle 


0 


0.1 


0 


0.2 


Bone marrow 


0 


0 


0 


0 


Thymus 


1.9 


0 


1.8 


0 



207 



Spleen 


0 


0 


0.3 


0 


Lymph node 


0 


0.1 


0.1 


0 


Colon (ascending) 


0.8 


1.4 


1.5 


0.1 


Stomach 


0 


0.2 


0.1 


0 


Small intestine 


0 


0.1 


0 


0 


Colon ca. SW480 


0 


2.5 


0 


0 


Colon ca.* (SW480 met)SW620 


0.2 


3 


0.5 


0 


Colon ca. HT29 


0 


0 


0.1 


0 


Colon ca. HCT-116 


2.7 


6.5 


0 


0 


Colon ca. CaCo-2 


21.9 


17.4 


7.4 


6 


Colon ca. HCT-15 


2 


1.4 


1.3 


0.1 


Colon ca. HCC-2998 


0 


2.7 


0.4 


0 


Gastric ca.* (liver met) NCI-N87 


91.4 


51.8 


38.4 


100 


Bladder 


0 


0.5 


0 


0 


Trachea 


0 


1.2 


0 


0 


Kidney 


7.6 


3.1 


3.7 


2.4 


Kidney (fetal) 


46.7 


8.7 


16.5 


0 


Renal ca. 786-0 


0 


0 


0 


0.1 


Renal ca. A498 


0 


0 


0 


0 


Renal ca. RXF 393 


0 


0 


0 


0 


Renal ca. ACHN 


0 


0 


0 


0 


Renal ca. UO-31 


0 


0.1 


0.1 


0 


Renal ca. TK-10 


0 


0 


0.4 


0 


Liver 


0.1 


0.2 


0 


0 


Liver (fetal) 


0 


0.4 


0.7 


0 


Liver ca. (hepatoblast) HepG2 


14.7 


29.7 


3.9 


3.1 


Lung 


7.7 


0 


1.4 


14.9 


Lung (fetal) 


81.8 


100 


49.7 


38.2 


Lung ca. (small cell) LX-1 


1.6 


8.1 


1 


0 


Lung ca. (small cell) NCI-H69 


0 


2.2 


0.8 


0 


Lung ca. (s.cell var.) SHP-77 


0.3 


1.9 


0 


0 


Lung ca. (large cell)NCI-H460 


0 


0.1 


0 


0.1 


Lung ca. (non-sm. cell) A549 


! 0.1 


0.1 


0.1 


0 


Lung ca. (non-s.cell) NCI-H23 


0 


2 


0 


0 


Lung ca (non-s.cell) HOP-62 


0 


0 


0 


0.1 


Lung ca. (non-sxl) NCI-H522 


1.3 


0.7 


0.7 


0 


Lung ca. (squam.) SW 900 


0 


1.7 


0.3 


0 


Lung ca. (squam.) NCI-H596 


0 


0.6 


0 


0 


Mammary gland 


0.2 


2.4 


0.8 


0 


Breast ca.* (pi. effusion) MCF-7 


0 


0.2 


0.2 


0 


Breast ca.* (pl.ef) MDA-MB-23 1 


0 


0.1 


0 


0 


Breast ca.* (pi. effusion) T47D 


3.6 


5.1 


2.9 


0 


Breast ca. BT-549 


0 


0.1 


0 


0 


Breast ca. MDA-N 


0 


46.7 


0.6 


0 


Ovary 


0.3 


17 


2 


0 
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Ovarian ca. OVCAR-3 


7.5 


18.8 


4.9 


0.6 


Ovarian ca. OVCAR-4 


8.8 


5.4 


3.3 


7.4 


Ovarian ca. OVCAR-5 


0 


0.7 


1.3 


0.5 


Ovarian ca. OVCAR-8 


0 


1.4 


0.1 


0 


Ovarian ca. IGROV-1 


0 


1.6 


0.4 


0 


Ovarian ca.* (ascites) SK-OV-3 


0 


0.1 


0.3 


0 


Uterus 


8.5 


2 


5.3 


0.3 


Placenta 


0 


0 


0 


0 


Prostate 


0.3 


0.5 


1.5 


0 


Prostate ca.* (bone met)PC-3 


0 


0.1 


0 


0 


Testis 


6.2 


1.5 


4.2 


0 


Melanoma Hs688(A).T 


0 


0 


0 


0 


Melanoma* (met) Hs688(B).T 


0 


0.2 


0.2 


0 


Melanoma UACC-62 


0 


0 


0 


o I 


Melanoma M14 


0 


0.1 


1.7 


0 


Melanoma LOX IMVI 


0 


0 


0.2 


0 


Melanoma* (met) SK-MEL-5 


0 


0.1 


0 


0 


Melanoma SK-MEL-28 


0 


0 


0 


o : 


Table 27. Panel 1.1 


Tissue Name 


rvciaiiv c 

Expression(%) 


Tissue Name 


fVtlall V C 

Expression(%) 


l.ltm808f 
ag671 


l.ltm808f 
ag671 


Adrenal gland 


0.0 


Renal ca. UO-31 


0.0 


Bladder 


0.0 


Renal ca. RXF 393 


0.0 


Brain (amygdala) 


0.0 


Liver 


0.0 


Brain (cerebellum) 


0.0 


Liver (fetal) 


0.0 


Brain (hippocampus) 


0.0 


Liver ca. (hepatoblast) HepG2 


4.3 


Brain (substantia nigra) 


0.5 


Lung 


0.0 


Brain (thalamus) 


0.0 


Lung (fetal) 


70.7 


Cerebral Cortex 


0.0 


Lung ca (non-s.cell) HOP-62 


0.0 


Brain (fetal) 


100.0 


Lung ca. (large cell)NCI-H460 


0.0 


Brain (whole) 


0.0 


Lung ca. (non-s.cell) NCI-H23 


0.0 


CNS ca. (glio/astro) U-l 18-MG 


0.0 


Lung ca. (non-sxl) NC1-H522 


0.0 


CNS ca. (astro) SF-539 


0.0 


Lung ca. (non-sm. cell) A549 


0.0 


CNS ca. (astro) SNB-75 


0.0 


Lung ca. (s.cell var.) SHP-77 


0.0 


CNS ca. (astro) SW1783 


0.0 


Lung ca. (small cell) LX-1 


0.5 


CNS ca. (glio) U251 


0.0 


Lung ca. (small cell) NCI-H69 


0.0 


CNS ca. (glio) SF-295 


0.0 


Lung ca. (squam.) SW 900 


0.0 


CNSca. (glio) SNB-19 


0.0 


Lung ca. (squam.) NCI-H596 


0.0 


CNS ca. (glio/astro) U87-MG 


0.0 


Lymph node 


0.0 


CNS ca.* (neuro; met ) SK-N-AS 


0.0 


Spleen 


0.0 


Mammary gland 


0.0 


Thymus 


0.0 


Breast ca. BT-549 


0.0 


Ovary 


0.0 


Breast ca. MDA-N 


0.0 


Ovarian ca. IGROV-l 


0.0 
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Breast ca.* (pi. effusion) T47D 


0.2 


Ovarian ca. OVCAR-3 


20.3 


Breast ca.* (pi. effusion) MCF-7 


0.0 


Ovarian ca. OVCAR-4 


4.5 


Breast ca.* (pl.ef) MDA-MB-231 


0.0 


Ovarian ca. OVCAR-5 


0.0 


Small intestine 


0.0 


Ovarian ca. OVCAR-8 


0.0 


Colorectal 


0.0 


Ovarian ca.* (ascites) SK-OV-3 


0.0 


Colon ca. HT29 


0.0 


Pancreas 


0.0 


Colon ca. CaCo-2 


9.9 


Pancreatic ca. CAPAN 2 


0.0 


Colon ca. HCT-15 


0.0 


Pituitary gland 


0.6 


Colon ca. HCT-116 


0.0 


Placenta 


0.0 


Colon ca. HCC-2998 


0.0 


Prostate 


0.0 


Colon ca. SW480 


0.0 


Prostate ca.* (bone met)PC-3 


0.0 


Colon ca.* (SW480 met)SW620 


0.0 


Salivary gland 


0.5 


Stomach 


0.0 


Trachea 


0.2 


Gastric ca.* (liver met) NCI-N87 


66.0 


Spinal cord 


0.1 


Heart 


0.0 


Testis 


0.0 


Fetal Skeletal 


1.0 


Thyroid 


4.1 


Skeletal muscle 


0.0 


Uterus 


0.0 


Endothelial cells 


0.0 


Melanoma M14 


0.0 


Heart (fetal) 


0.0 


Melanoma LOX IMVI 


0.0 


Kidney 


15.3 


Melanoma UACC-62 


0.0 


Kidney (fetal) 


11.5 


Melanoma SK-MEL-28 


0.0 


Renal ca. 786-0 


0.0 


Melanoma* (met) SK-MEL-5 


0.0 


Renal ca. A498 


0.0 


Melanoma Hs688(A).T 


0.0 


Renal ca. ACHN 


0.0 


Melanoma* (met) Hs688(B).T 


0.0 


Renal ca. TK-10 


0.0 







Table 28. Panel 1.2 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(% 

) 


1.2tm915t_ 
ag766 


1.2tm915t_ 
ag766 


Endothelial cells 


0.0 


Renal ca. 786-0 


0.0 


Heart (fetal) 


0.0 


Renal ca. A498 


0.0 


Pancreas 


0.3 


Renal ca. RXF 393 


0.0 


Pancreatic ca. CAPAN 2 


0.0 


Renal ca. ACHN 


0.0 


Adrenal Gland (new lot*) 


0.0 


Renal ca. UO-31 


0.0 


Thyroid 


9.3 


Renal ca. TK-10 


0.0 


Salivary gland 


6.2 


Liver 


0.5 


Pituitary gland 


6.7 


Liver (fetal) 


2.4 


Brain (fetal) 


100.0 


Liver ca. (hepatoblast) HepG2 


6.5 


Brain (whole) 


3.7 


Lung 


3.7 


Brain (amygdala) 


2.2 


Lung (fetal) 


60.3 


Brain (cerebellum) 


0.0 


Lung ca. (small cell) LX-1 


3.7 


Brain (hippocampus) 


5.4 


Lung ca. (small cell) NCI-H69 


0.0 


Brain (thalamus) 


2.1 


Lung ca. (s.cell var.) SHP-77 


0.2 


Cerebral Cortex 


2.5 


Lung ca. (large cell)NCI-H460 


0.0 
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Spinal cord 


2.0 


Lung ca. (non-sm 


. cell) A549 


0.0 




CNS ca. (glio/astro) U87-MG 


0.0 


Lung ca. (non-s.cell) NCJ-H23 


0.1 




CNS ca. (glio/astro) U-l 18-MG 


0.0 


Lung ca (non-s.cell) HOP-62 


0.0 




CNS ca. (astro) SW1783 


0.0 


Lung ca. (non-s.c 


1) NCI-H522 


1.2 




CNS ca.* (neuro; met ) SK-N-AS 


0.0 


Lung ca. (squam.) SW 900 


0.3 




CNS ca. (astro) SF-539 


0.0 


Lung ca. (squam.) NCI-H596 


0.0 




CNS ca. (astro) SNB-75 


0.0 


Mammary gland 


2.3 




CNS ca. (glio) SNB-19 


0.6 


Breast ca.* (pi. effusion) MCF-7 


0.0 




CNS ca. (glio) U251 


0.0 


Breast ca.* (pl.ef) MDA-MB-231 


0.0 




CNS ca. (glio) SF-295 


0.0 


Breast ca.* (pi. effusion) T47D 


2.0 




Heart 


1.2 


Breast ca. BT-549 


0.0 




Skeletal Muscle (new lot*) 


0.6 


Breast ca. MDA-N 


0.0 




Bone marrow 


0.0 


Ovary 


0.5 




Thymus 


0.6 


Ovarian ca. OVCAR-3 


11.2 




Spleen 


0.0 


Ovarian ca. OVCAR-4 


6.2 




Lymph node 


0.0 


Ovarian ca. OVCAR-5 


0.1 




Colorectal 


0.0 


Ovarian ca. OVCAR-8 


0.2 




Stomach 


0.1 


Ovarian ca. IGROV-1 


1.0 




Small intestine 


0.3 


Ovarian ca.* (ascites) SK-OV-i 


0.0 




Colon ca. SW480 


0.6 


Uterus 


0.0 




Colon ca * (SW480 met)SW620 


1.3 


Placenta 


0.0 




uoion ca. li i Zy 


u.u 


Prostate 






L/Oion ca. riL-i-i lo 


1 .0 


Prostate ca.* (bone met)PC-3 


0 0 




L/Oion ca. uaL/O-z 


7 £ 
/ .0 


Testis 


J.O 




83219 CC Well to Mod Diff 
(OD03866) 


0.0 


Melanoma Hs688(A).T 


0.0 




Colon ca. HCC-2998 


0.7 


Melanoma* (met) Hs688(B).T 


0.0 




Gastric ca.* (liver met) NCI-N87 


50.7 


Melanoma UACC-62 


0.0 




Bladder 


0.0 


Melanoma M14 


0.0 




Trachea 


2.5 


Melanoma LOX IMVI 


0.0 




Kidney 


9.0 


Melanoma* (met) SK-MEL-5 


0.0 




Kidney (fetal) 


29.3 








Table 29. Panel 1.3D 
















Relative Expression(%) 


Relative 
Expression(%) 


Tissue Name 




1.3Dtm2819f ag 
1211 


1.3Dtm2843f ag 
1211 


1.3dtm4344f_ 
ag2233 




Liver adenocarcinoma 


30.6 


39.0 


14.2 


Pancreas 


0.0 


0.4 


0.0 


Pancreatic ca. CAPAN 2 


0.0 


0.0 


0.0 


Adrenal gland 


0.7 


0.0 


0.0 


Thyroid 


2.8 


5.7 


4.4 


Salivary gland 


0.7 


2.7 


1.3 


Pituitary gland 


4.2 


4.2 


0.0 


Brain (fetal) 


47.6 


49.7 


100.0 


Brain (whole) 


1.5 


0.7 


2.2 
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Brain (amygdala) 


0.6 


2.3 


0.8 


Brain (cerebellum) 


0.0 


0.0 


0.0 


Brain (hippocampus) 


4.1 


4.0 


3.2 


Brain (substantia nigra) 


1.2 


1.2 


0.9 


Brain (thalamus) 


2.0 


3.1 


1.7 


Cerebral Cortex 


8.1 


5.6 


4.1 


Spinal cord 


1.0 


1.2 


0.0 


CNS ca. (glio/astro) U87-MG 


0.0 


0.0 


0.0 


CNS ca. (glio/astro) U-l 18-MG 


0.0 


0.3 


0.8 


CNS ca. (astro) SW 1783 


0.0 


0.0 


0.0 


CNS ca.* (neuro; met ) SK-N-AS 


0.0 


0.0 


0.0 


CNS ca. (astro) SF-539 


0.0 


0.0 


0.0 


CNS ca. (astro) SNB-75 


2.2 


0.6 


0.0 


CNS ca. (glio) SNB-19 


0.1 


0.4 


1.2 


CNS ca. (glio) U251 


0.7 


0.0 


0.0 


CNS ca. (glio) SF-295 


0.0 


0.0 


0.0 


Heart (fetal) 


2.7 


2.6 


0.0 


Heart 


0.0 


0.8 


0.0 


Fetal Skeletal 


79.6 


100.0 


24.5 


Skeletal muscle 


0.5 


2.5 


0.0 


Bone marrow 


0.0 


0.0 


0.0 


Thymus 


2.2 


0.0 


1.5 


Spleen 


0.0 


0.0 


0.8 


Lymph node 


0.0 


0.0 


0.0 


Colorectal 


0.0 


0.2 


0.9 


Stomach 


0.0 


0.0 


0.0 


Small intestine 


0.0 


0.5 


0.0 


Colon ca. SW480 


0.3 


1.9 


4.7 


Colon ca.* (SW480 met)SW620 


0.2 


0.0 


0.0 


Colon ca. HT29 


0.0 


0.0 


1.7 


Colon ca. HCT-116 


1.6 


1.3 


2.1 


Colon ca. CaCo-2 


15.1 


12.8 


11.5 


83219 CC Well to Mod Diff (OD03866) 


0.0 


0.0 


0.0 


Colon ca. HCC-2998 


0.3 


0.2 


2.0 


Gastric ca.* (liver met) NCI-N87 


94.6 


93.3 


53.6 


Bladder 


0.0 


0.0 


0.0 


Trachea 


2.9 


2.0 


12.0 


Kidney 


2.9 


4.4 


4.1 


Kidney (fetal) 


10.2 


11.7 


6.2 


Renal ca. 786-0 


0.0 


0.0 


0.0 


Renal ca. A498 


0.0 


0.0 


0.0 


Renal ca. RXF 393 


0.0 


0.0 


0.0 


Renal ca. ACHN 


0.0 


0.2 


0.0 


Renal ca. UO-31 


0.0 


0.0 


0.0 


Renal ca. TK-10 


0.0 


0.0 


0.0 
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Liver 


0.0 


0.0 


0.0 


Liver (fetal) 


1.4 


1.8 


0.3 


Liver ca. (hepatoblast) HepG2 


12.2 


4.8 


9.5 


Lung 


6.7 


1.8 


5.1 


Lung (fetal) 


100.0 


92.0 


25.5 


Lung ca. (small cell) LX-1 


1.5 


2.6 


0.9 


Lung ca. (small cell) NCI-H69 


0.0 


0.0 


0.0 


Lung ca. (s.cell var.) SHP-77 


0.0 


0.3 


0.0 


Lung ca. (large cell)NCI-H460 


0.0 


0.0 


0.0 


Lung ca. (non-sm. cell) A549 


0.6 


0.0 


0.0 


Lung ca. (non-s.cell) NCI-H23 


1.0 


0.0 


0.0 


Lung ca (non-s.cell) HOP-62 


0.0 


0.5 


0.0 


Lung ca. (non-s.cl) NCI-H522 


0.3 


0.2 


0.0 


Lung ca. (squam.) SW 900 


0.3 


0.6 


1.8 


Lung ca. (squam.) NCI-H596 


0.0 


0.0 


0.0 


Mammary gland 


4.1 


2.6 


0.8 


Breast ca.* (pi. effusion) MCF-7 


0.0 


0.0 


0.0 


Breast ca.* (pl.ef) MDA-MB-231 


0.0 


0.0 


0.0 


Breast ca.* (pi. effusion) T47D 


1.5 


0.7 


1.5 


Breast ca. BT-549 


0.0 


0.0 


1.6 


Breast ca. MDA-N 


0.0 


0.0 


0.0 


Ovary 


1.4 


4.6 


1.7 


Ovarian ca. OVCAR-3 


15.3 


12.9 


7.9 


Ovarian ca. OVCAR-4 


0.5 


0.8 


0.9 


Ovarian ca. OVCAR-5 


0.0 


0.0 


0.7 


Ovarian ca. OVCAR-8 


0.4 


0.4 


0.0 


Ovarian ca. IGROV-1 


0.3 


0.4 


0.0 


Ovarian ca.* (ascites) SK-OV-3 


0.0 


0.0 


0.0 


Uterus 


0.0 


0.2 


0.0 


Placenta 


0.0 


0.0 


0.0 


Prostate 


0.0 


0.3 


0.0 


Prostate ca.* (bone met)PC-3 


0.0 


0.0 


0.0 


Testis 


1.2 


0.8 


1.7 


Melanoma Hs688(A).T 


0.0 


0.0 


0.0 


Melanoma* (met) Hs688(B).T 


0.0 


0.0 


0.0 


Melanoma UACC-62 


0.0 


0.0 


0.0 


Melanoma M14 


0.0 


0.0 


0.0 


Melanoma LOX IMVI 


0.0 


0.0 


0.0 


Melanoma* (met) SK-MEL-5 


0.0 


0.0 


0.0 


Adipose 


0.4 


0.4 


0.0 


Table 30. Panel General screening_panel vl 


.4 


Tissue Name 


Relative 
Expression(%) 


Relative 
Expression(%) 


Relative 
Expression(%) 


1.4x4tm7291f 

_ag!928_a2 


1.4tm7578f 
_ag4154 


1.4x4tm7676f 
_ag4334_b2 
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D6005-01 Human adipose 


0.0 


0.0 


0.1 


1 12193 Metastatic melanoma 


0.0 


0.0 


0.0 


112192 Metastatic melanoma 


0.0 


0.0 


0.0 


95280 Epidermis (metastatic melanoma) 


0.0 


0.0 


0.0 


95279 Epidermis (metastatic melanoma) 


0.0 


0.0 


0.0 


Melanoma (met) SK-MEL-5 


0.0 


0.0 


0.0 


112196 Tongue (oncology) 


0.0 


0.0 


0.0 


113461 Testis Pool 


0.0 


0.7 


0.3 


Prostate ca.(bone met) PC-3 


0.0 


0.0 


0.0 


113455 Prostate Pool 


0.0 


0.3 


0.5 


103396 Placenta 


0.0 


0.3 


0.1 


113463 Uterus Pool 


0.0 


0.0 


0.0 


Ovarian carcinoma OVCAR-3 


15.8 


8.0 


6.9 


Ovarian carcinoma(ascites)_SK-OV-3 


0.0 


0.0 


0.0 


95297 Adenocarcinoma (ovary) 


3.9 


3.0 


2.2 


Ovarian carcinoma OVCAR-5 


0.0 


0.7 


0.9 


Ovarian carcinoma IGROV-1 


0.0 


1.3 


0.5 


Ovarian carcinoma OVCAR-8 


0.0 


0.2 


0.1 


103368 Ovary 


0.0 


0.1 


0.1 


MCF7 breast carcinoma(pleural effusion) 


0.0 


0.1 


0.2 


Breast ca. (pleural effusion) JV1DA-MB-2 31 


0.0 


0.0 


0.1 


112189 ductal cell carcinoma(breast) 


0.0 


0.0 


0.0 


Breast ca. (pleural effusion)_T47D 


2.3 


1.8 


1.5 


Breast carcinoma MDA-N 


0.0 


0.0 


0.0 


113452 Breast Pool 


0.0 


0.7 


0.4 


103398 Trachea 


0.0 


3.9 


2.1 


112354 lung 


0.0 


0.1 


0.2 


103374 Fetal Lung 


29.0 


44.1 


44.5 


94921 Small cell carcinoma of the lung 


0.0 


0.0 


0.0 


Lung ca.(small cell)_LX-l 


0.0 


6.0 


4.3 


94919 Small cell carcinoma of the lung 


6.0 


5.6 


3.9 


Lung ca.(s.cell var.)_SHP-77 


0.0 


0.4 


0.5 


95268 Lung (Large cell carcinoma) 


0.0 


0.0 


0.0 


94920 Small cell carcinoma of the lung 


0.0 


0.0 


0.0 


Lung ca.(non-s.cell) NCI-H23 


0.0 


1.0 


0.7 


Lung ca.(large cell) NCI-H460 


0.0 


0.0 


0.0 


Lung ca.(non-s.cell) HOP-62 


0.0 


0.0 


0.0 


Lung ca.(non-s.cl) NCI-H522 


0.0 


0.5 


0.9 


103392 Liver 


0.0 


0.0 


0.0 


103393 Fetal Liver 


0.0 


1.6 


1.6 


Liver ca.(hepatoblast) HepG2 


13.2 


7.3 


4.2 


113465JCidneyPool 


0.0 


0.1 


0.1 


103373 Fetal Kidney 


9.4 


33.2 


25.4 


Renal ca. 786-0 


0.0 


0.0 


0.0 


1 12188 renal cell carcinoma 


0.0 


0.0 


0.0 
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Renal ca. ACHN 


0.0 


0.0 


0.0 


1 12190 Renal cell carcinoma 


0.0 


0.0 


0.0 


Renal ca. TK-10 


5.1 


2.8 


1.3 


Bladder 


0.0 


0.3 


0.2 


Gastric ca.(liver met)_NCI-N87 


28.8 


83.5 


80.5 


112197 Stomach 


3.6 


4.7 


3.0 


94938 Colon Adenocarcinoma 


0.0 


0.0 


0.0 


Colon ca. SW480 


1.2 


8.8 


3.7 


Colon ca.(SW480 met)_SW620 


0.0 


2.6 


0.9 


Colon ca. HT29 


0.0 


0.0 


0.0 


Colon ca. HCT-116 


2.3 


4.0 


4.4 


Colon ca. CaCo-2 


23.0 


17.7 


11.7 


83219 CC WelitoModDiff(OD03866) 


0.0 


0.0 


0.0 


94936 Colon Adenocarcinoma 


0.0 


0.6 


0.1 


94930 Colon 


0.0 


0.0 


0.0 


94935 Colon Adenocarcinoma 


0.0 


0.0 


0.0 


113468 Colon Pool 


0.0 


0.0 


0.1 


1 13457 Small Intestine Pool 


0.0 


0.4 


0.1 


113460 Stomach Pool 


0.0 


1.6 


0.7 


1 13467 Bone Marrow Pool 


0.0 


0.0 


0.0 


103371 Fetal Heart 


0.0 


0.9 


0.7 


113451 Heart Pool 


0.0 


0.3 


0.1 


113466 Lymph Node Pool 


0.0 


0.7 


0.4 


103372 Fetal Skeletal Muscle 


2.7 


6.8 


3.6 


113456 Skeletal Muscle Pool 


0.0 


0.9 


0.1 


113459 Spleen Pool 


0.0 


0.0 


0.1 


113462 Thymus Pool 


0.0 


2.7 


1.5 


CNS ca. (glio/astro)JJ87-MG 


0.0 


0.0 


0.0 


CNSca. (glio/astro) U-118-MG 


0.0 


0.0 


0.0 


CNS ca. (neuro;met)_SK-N-AS 


0.0 


0.0 


0.0 


95264 Brain astrocytoma 


0.0 


0.0 


0.0 


CNS ca. (astro) SNB-75 


0.0 


0.0 


0.0 


CNSca. (glio) SNB-19 


0.0 


1.1 


0.4 


CNS ca. (glio) SF-295 


0.0 


0.1 


0.0 


1 13447 Brain (Amygdala) Pool 


0.0 


0.3 


0.5 


103382 Brain (cerebellum) 


0.0 


0.6 


0.6 


64019-1 brain(fetal) 


100.0 


100.0 


100.0 


1 13448 Brain (Hippocampus) Pool 


0.0 


1.1 


0.2 


1 13464 Cerebral Cortex Pool 


0.0 


0.5 


0.5 


1 13449_Brain (Substantia nigra) Pool 


0.0 


0.6 


0.3 


1 13450 Brain (Thalamus) Pool 


0.0 


0.2 


0.7 


103384_Brain (whole) 


0.0 


1.6 


3.3 


113458 Spinal Cord Pool 


0.0 


0.9 


0.5 


103375 Adrenal Gland 


0.0 


0.0 


0.0 


1 13454_Pituitary gland Pool 


0.0 


0.2 


1.1 
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103397_Salivary Gland 


0.0 


2.6 


0.8 


103369_ Thyroid (female) 


2.2 


7.7 


4.2 


Pancreatic ca. CAPAN2 


0.0 


0.4 


0.3 


1 13453 Pancreas Pool 


0.0 


1.2 


0.1 



Table 31. Panel 2.2 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


2.2x4tm6426t 
_ag2241_a2 


2.2x4tm6426t 
_ag2241_a2 


Normal Colon GENPAK 061003 


0.0 


83793 Kidnev NAT (OD04348) 


0.0 


97759 Colon cancer (OD06064) 


3.1 


98938 Kidney malignant cancer 
(OD06204B) 


1.9 


97760 Colon cancer NAT 
(OD06064) 


0.0 


98939 Kidney normal adjacent 
tissue (OD06204E) 


0.0 


y / / / o colon cancer ^uuuoi jyj 


a a 
u.u 


85973 Kidnev Cancer (OD04450- 

A1 \ 
U1J 


u.u 


97779 Colon cancer NAT 

(uljuoi jyj 


A A 

u.u 


ojy /4 Kianev jna i (UDU44jU-u.$) 


n a 
Z.U 


yoool colon cancer (UDUozy /-U4j 


A A 
U.U 


rvianey cancer ciontecn o l zuo l 3 


A A 
U.U 


98862 Colon cancer NAT 


A A 
U.U 


isjaney ina i ciontecn oizuoi4 


A A 
U.U 


83237 CC Gr.2 ascend colon 
(OD03921) 


0.0 


Kidney Cancer Clontech 9010320 


0.0 




A A 

U.U 


Vi/lnoifM AT f~*}r>m1-£>r>U OA1A101 

ivioneyiNAi ciontecn yuiU3Zi 


1 A 
1 .4 


97766 Colon cancer metastasis 


A A 
U.U 


ivianey cancer ciontecn o izuou/ 


A A 
U.U 


97767 Lung NAT (OD061 04) 


3.6 


Kidney NAT Clontech 8120608 


0.0 


87472 Colon mets to lung 
(OD04451-01) 


0.0 


Normal Uterus GENPAK 061018 


0.0 


87473 Lung NAT (OD04451-02) 


0.0 


Uterus Cancer GENPAK 06401 1 


0.0 


Normal Prostate Clontech A+ 
6546-1 (8090438) 


0.0 


Normal Thyroid Clontech A+ 
6570-1 (7080817) 


0.0 


84140 Prostate Cancer (OD04410) 


0.0 


Thyroid Cancer GENPAK 064010 


0.0 


84141 Prostate NATCOD04410) 


0.0 


Thyroid Cancer INVITROGEN 
A302152 


0.0 


Normal Ovary Res. Gen. 


0.0 


Thyroid NAT INVITROGEN 
A302153 


0.0 


98863 Ovarian cancer (OD06283- 
03) 


0.0 


Normal Breast GENPAK 061019 


0.0 


98865 Ovarian cancer 
NAT/fallopian tube (OD06283-07) 


0.0 


84877 Breast Cancer (OD04566) 


0.0 


Ovarian Cancer GENPAK 064008 


0.0 


Breast Cancer Res. Gen. 1 024 


0.0 


97773 Ovarian cancer (OD06145) 


0.0 


85975 Breast Cancer (OD04590- 
21) 


0.0 


97775 Ovarian cancer NAT 
(OD06145) 


0.0 


85976 Breast Cancer Mets 
(OD04590-03) 


0.0 


98853 Ovarian cancer (OD06455- 
03) 


0.0 


87070 Breast Cancer Metastasis 
(OD04655-05) 


0.0 


98854 Ovarian NAT (OD06455- 
07) Fallopian tube 


0.0 


GENPAK Breast Cancer 064006 


0.0 


Normal Lung GENPAK 06 1 0 1 0 


0.0 


Breast Cancer Clontech 9100266 


0.0 


92337 Invasive poor diff. lung 
adeno (ODO4945-01 


0.0 


Breast NAT Clontech 9100265 


0.0 


92338 Lung NAT (ODO4945-03) 


0.0 


Breast Cancer INVITROGEN 


0.0 
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A209073 




84136 Lung Malignant Cancer 


0 0 

\J.\J 


Breast NAT INVITROGEN 




84 1 37 Lung NAT (OD03 1 26) 


\ 0.0 


97763 Breast cancer (OD06083) 


0.0 


90372 Lung Cancer (OD05014A) 


0.0 


97764 Breast cancer node 
metastasis (OD06083) 


0.0 


90373 Lung NAT (OD05014B) 


0.0 


Normal Liver GENPAK 061009 


1.8 


97761 Lung cancer (OD06081) 


0.0 


Liver Cancer Research Genetics 
RNA 1026 


0.0 


97762 Lung cancer NAT 
(OD06081) 


0.0 


Liver Cancer Research Genetics 
RNA 1025 


0.0 


85950 Lune Cancer (OD04237-01) 


0.0 


Paired Liver Cancer Tissue 
Research Genetics RNA 6004-T 


4.0 


85970 Lung NAT (OD04237-02) 


0.0 


Paired Liver Tissue Research 
Genetics RNA 6004-N 


0.0 


83255 Ocular Mel Met to Liver 
(ODO4310) 


0.0 


Paired Liver Cancer Tissue 
Research Genetics RNA 6005-T 


0.0 


5m s*; t ivprWAT mnni^im 


0.0 


Paired Liver Tissue Research 
Genetics RNA 6005-N 


0.0 


84139 Melanoma Mets to Lung 
(OD04321) 


0.0 


Liver Cancer GENPAK 064003 


0.0 


84138 Lung NAT (OD04321) 


0.0 


Normal Bladder GENPAK 061001 


0.0 


Normal Kidney GENPAK 061008 


0.0 


Bladder Cancer Research Genetics 
RNA 1023 


0.0 


83786 Kidnev Ca, Nuclear grade 2 
COD04338) 


0.0 


Bladder Cancer INVITROGEN 
A302173 


0.0 


83787 Kidnev NAT (OD04338) 


0.0 


Normal Stomach GENPAK 
061017 


30.4 


83788 Kidnev Ca Nuclear grade 

1 n ( CW\(\A'X'XG\ 
i/z (\JU\jHjDy) 


1 fin a 


uastnc cancer dontecn yuou^y/ 




83789 Kidnev NAT (OD04339) 


0.0 


NAT Stomach Clontech 9060396 


0.0 


83790 Kidnev Ca, Clear cell tvpe 
(OD04340) 


0.0 


Gastric Cancer Clontech 9060395 


0.0 


83791 Kidnev NAT COD04340) 


0.0 


NAT Stomach Clontech 9060394 


0.0 


83792 Kidnev Ca. Nuclear grade 3 
(OD04348) 


0.0 


Gastric Cancer GENPAK 064005 


0.0 



Table 32. Panel 2D 



Tissue Name 


Relative Expression(%) 


2Dtm2820f 
agl211 


2Dtm2841f_ 
agl211 


Normal Colon GENPAK 061003 


0.5 


0.0 


83219 CC Well to Mod Diff (OD03866) 


0.0 


0.1 


83220 CC NAT (OD03866) 


0.0 


0.3 


83221 CC Gr.2 rectosigmoid (OD03868) 


0.0 


0.0 


83222 CC NAT (OD03868) 


0.0 


0.0 


83235 CC Mod DifffODO3920 > ) 


0.0 


0.0 


83236 CC NAT f ODO3920) 


0.1 


0.0 


83237 CC Gr.2 ascend colon (OD03921) 


0.0 


0.3 


83238 CC NAT (OD03921) 


0.0 


0.3 


83241 CC from Partial Heoatectomv (ODO4309) 


0.2 


0.0 


83242 Liver NAT (ODO4309) 


0.0 


0.0 


87472 Colon mets to lung (OD0445 1-01) 


0.0 


0.0 
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87473 Lune NAT fOD04451-02) 


0.4 


0.2 


Normal Prostate Clontech A+ 6546-1 


3.3 


4.5 


84140 Prostate Cancer (OD04410) 


0.4 


0.6 


84141 Prostate NAT COD04410) 


1.2 


0.6 


87073 Prostate Cancer (OD04720-01) 


2.1 


3.5 


87074 Prostate NAT (OD04720-02) 


3.4 


6.0 


Normal Lung GENPAK 061010 


10.8 


10.9 


83239 Lune Met to Muscle (OD04286) 


0.0 


0.3 


83240 Muscle NAT (OD04286) 


0.0 


0.5 


84136 Lune Malienant Cancer (OD03126) 


1.0 


0.9 


84137 Lune NAT (OD03126) 


6.1 


5.9 


84871 Lung Cancer (OD04404) 


1.4 


0.6 


84872 Lune NAT fOD04404) 


3.2 


6.7 


84875 Lune Cancer fOD04565) 


0.0 


0.0 


84876 Lung NAT (OD04565) 


4.9 


4.0 


85950 Lune Cancer fOD04237-01) 


12.8 


20.9 


85970 Lune NAT (OD04237-02) 


5.9 ! 


4.8 


83255 Ocular Mel Met to Liver fODO4310) 


0.0 


0.0 


83256 Liver NAT fOD043 10) 


0.0 


0.0 


84139 Melanoma Mets to Lune (OD04321) 


0.0 


0.2 


84138 Lune NAT (OD04321) 1 


2.9 


3.0 


Normal Kidney GENPAK 061008 


6.3 


8.6 


83786 Kidnev Ca. Nuclear erade 2 COD04338) 


0.0 


0.0 


83787 Kidnev NAT COD04338) 


3.3 


5.3 


83788 Kidnev Ca Nuclear erade 1/2 COD04339) 


0.0 


0.0 


83789 Kidnev NAT (OD04339) 


4.0 


5.2 


83790 Kidnev Ca. Clear cell tvoe (OD04340) 


0.2 


0.0 


83791 Kidnev NAT (OD04340) 


6.6 


3.6 


83792 Kidnev Ca. Nuclear erade 3 (OD04348) 


0.0 


0.0 


83793 Kidnev NAT COD04348) 


3.4 


2.1 


87474 Kidnev Cancer (OD04622-01) 


0.0 


0.0 


87475 Kidnev NAT (OD04622-03) 


0.9 


1.2 


85973 Kidnev Cancer COD0445 0-01) 


0.0 


0.2 


85974 Kidnev NAT COD04450-03) 


7.9 


5.4 


Kidney Cancer Clontech 8120607 


0.0 


0.0 


Kidney NAT Clontech 8120608 


2.3 


1.5 


Kidney Cancer Clontech 8120613 


100.0 


100.0 


Kidney NAT Clontech 8120614 


4.2 


8.1 


Kidney Cancer Clontech 9010320 


0.0 


0.0 


Kidney NAT Clontech 9010321 


3.0 


1.0 


Normal Uterus GENPAK 061018 


0.0 


0.0 


Uterus Cancer GENPAK 06401 1 


0.4 


0.0 


Normal Thyroid Clontech A+ 6570-1 


7.1 


7.0 


Thyroid Cancer GENPAK 064010 


19.3 


19.2 


Thyroid Cancer INVITROGEN A302152 


5.9 


4.5 
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1 hyroid NA 1 JN V] J KUubN A3U2 I j3 


J.O 


J.O 


Normal Breast GENPAK 061 01 9 


2. 1 


1 A 
1 .0 


o4o// Breast cancer (UUU4joo) 


ft ^ 


ft R 

\J.O 


oj9/j Breast cancer (UUU4j9U-u l ) 


ft ? 


0 ft 


ojy/o oreast cancer iviets (*JLMJ4jyu-ujj 


ft ? 


ft ft 


o/u/u tjreast cancer Meiasiasis (uuuhojj'Uj) 


\ ft 


1 i 

i . i 


ULiNr ak Breast cancer U04uuo 


ft 4 


ft s 


Breast Cancer Res. Gen. 1024 


? ft 


J. 1 


oreast Cancer Clontecn yiuuzoo 


ft 7 
u. / 


1 ft 


Breast fNAl Clontecn 91UU2oj 


ft 


ft ^ 


D-^~„+ O^^.^^.- TXTWTTD /"VCXT A OAOA71 

Breast Cancer iNvllKUUblN A2U9U/3 


1 1 
1 . 1 


ft Q 


r>. „~± mat r\r\/rTDnr , CM a inonii/t 

Breast NA1 IN VI lKAJULIN A2uyu/34 


ft ft 

U.o 


ft S 

U.J 


Norma) Liver ubNrAK 06 J 009 


ft ft 


ft ^ 

U.J 


Liver Cancer GLNPArL 064003 




8 1 
o. 1 


Liver Cancer tvcsesrcn uenetics k.ina iu/ » 


ft ft 


ft ^ 
U.J 


Liver Cancer Research Genetics RNA 1026 


ft 4 


ft fi 
u.o 


Paired Liver Cancer 1 issue Research uenetics kin A 0UU4-1 


ft ft 


ft ft 
U.U 


Paired Liver tissue Research Uenetics kin A ouu4-in 


n i 

U. 1 


ft ft 

U.U 


Paired Liver Cancer 1 issue Research uenetics rina ouud-j 


ft 7 


ft 7 

u. / 


Paired Liver Tissue Research uenetics RNA 60Uj-N 


n 7 
U.2 


ft ft 
U.U 


Normal Bladder GENPAK 061001 


A 1 


(\ 7 
U.2 


T~»1 J 1 /"^ T"> _ ~ - V Z*" 1 _ 4.1 _ _ T~> XT A 1 ATI 

Bladder Cancer Research Uenetics RNA 1023 


n i 

U. l 


ft ft 
U.U 


Bladder Cancer UN V 1 1 KUUbiN A3Uz 1 15 


7 ft 


1 ft 
1 .u 


87071 Bladder Cancer (OD047 18-01) 


A A 

u.o 


U.U 


87072 Bladder Normal Adiacent (OD047 18-03) 


A A 
U.U 


n ft 

U.U 


Normal Ovary Res. Gen. 


n o 
U.9 


7 1 
Z. 1 


Ovarian Cancer GENPAK 064008 


"7 ^ 
/.J 


o. 1 


87492 Ovarv Cancer (ULi04/oo-0/) 


U.o 


ft 7 
U.J 


0*7 /I A1 A.,n»., M AT /AAA/17^0 AO\ 

87493 Ovarv NA1 (UU04/6o-OoJ 


n ft 

U.U 


ft ft 

U.U 


XT 1 C+^^.«^»U PC\TO A T/ A/C 1 A 1 7 

Normal btomach UbNPAK OoIOl / 


ft ft 

U.U 


ft ft 

U.U 


Gastric Cancer Clontecn yooU3jo 


ft i 
u. 1 


ft ^ 

U.J 


NA 1 Momach ciontech yuouijy 


ft ft 

U.U 


ft 7 


Gastric Cancer ciontech yuoujio 


ft ft 

U.U 


ft 7 


NAT Stomach Ciontech 9060394 


0.2 


0.0 


Gastric Cancer Ciontech 9060397 


0.1 


0.2 


NAT Stomach Ciontech 9060396 


0.2 


0.0 


Gastric Cancer GENPAK 064005 


0.1 


0.0 


Table 33. Panel 4D 


Tissue Name 


Relative 
Expression(%) 


Relative 
Expression(%) 


4dx4tm4491t 
_agl938 


4dx4tm4230f 
ag2233 b2 


93768 Secondary Thl_anti-CD28/anti-CD3 


0.0 


0.0 


93769 Secondary Th2_anti-CD28/anti-CD3 


0.0 


0.0 


93770 Secondary Trl anti-CD28/anti-CD3 


0.0 


0.0 
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93573 Secondary Thl resting day 4-6 in IL-2 


0.0 


0.0 


93572 Secondary Th2 resting day 4-6 in IL-2 


0.0 


0.0 


93571 Secondary Trl resting day 4-6 in IL-2 


0.0 


0.0 


93568 primary Thl anti-CD28/anti-CD3 


0.0 


0.0 


93569 primary Th2 anti-CD28/anti-CD3 


0.0 


0.0 


93570 primary Trl anti-CD28/anti-CD3 


0.0 


0.0 


93565 primary Thl resting dy 4-6 in IL-2 


0.0 


0.0 


93566 primary Th2 resting dy 4-6 in IL-2 


0.0 


0.0 


93567 primary Trl resting dy 4-6 in IL-2 


0.0 


0.0 


93351 CD45RA CD4 lymphocyte anti-CD28/anti-CD3 


0.0 


0.0 


93352 CD45ROCD4 lymphocyte anti-CD28/anti-CD3 


0.0 


0.0 


93251 CD8 Lymphocytes anti-CD28/anti-CD3 


0.0 


0.0 


93353 chronic CD8 Lymphocytes 2ry resting dy 4-6 in IL-2 


0.0 


0.0 


93574 chronic CD8 Lymphocytes 2ry activated CD3/CD28 


0.0 


0.0 


93354 CD4 none 


0.0 


0.0 


93252 Secondary Thl/Th2/Trl anti-CD95 CHI 1 


0.0 


0.0 


93103 LAK cells resting 


0.0 


0.0 


93788 LAK cells IL-2 


0.0 


0.0 


93787 LAK cells IL-2+IL-12 


0.0 


0.0 


93789 LAK cells IL-2+IFN gamma 


0.0 


0.0 


93790 LAK cells IL-2-ML-18 


0.0 


0.0 


93104 LAK cells PMA/ionomycin and IL-18 


0.0 


0.0 


93578 NK Cells IL-2 resting 


0.0 


0.0 


93109 Mixed Lymphocyte Reaction Two Way MLR 


0.0 


0.0 


93110 Mixed Lymphocyte Reaction Two Way MLR 


0.0 


0.0 


931 1 1 Mixed Lymphocyte Reaction Two Way MLR 


0.0 


0.0 


93112 Mononuclear Cells (PBMCs) resting 


0.0 


0.0 


93113 Mononuclear Cells (PBMCs) PWM 


0.0 


0.0 


93114 Mononuclear Cells (PBMCs) PHA-L 


0.0 


0.0 


93249 Ramos (B cell) none 


0.0 


0.0 


93250 Ramos (B cell) ionomycin 


0.0 


0.0 


93349 B lymphocytes PWM 


0.0 


0.0 


93350 B lymphoytes CD40L and IL-4 


0.0 


0.0 


92665 EOL-1 (Eosinophil) dbcAMP differentiated 


0.0 


0.0 


93248 EOL-1 (Eosinophil) dbcAMP/PMAionomycin 


0.0 


0.0 


93356 Dendritic Cells none 


0.0 


0.0 


93355 Dendritic Cells LPSlOOng/ml 


0.0 


0.0 


93775 Dendritic Cells anti-CD40 


0.0 


0.0 


93774 Monocytes resting 


0.0 


0.0 


93776 Monocytes LPS50ng/ml 


0.0 


0.0 


93581 Macrophages resting 


0.0 


0.0 


93582 Macrophages LPS lOOng/ml 


0.0 


0.0 


93098 HUVEC (Endothelial) none 


0.0 


0.0 


93099 HUVEC (Endothelial) starved 


0.0 


0.0 


93100 HUVEC (Endothelial) IL-lb 


0.0 


0.0 \ 
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93779 HUVEC (Endothelial) I FN gamma 


0.0 


0.0 


93102 HUVEC (Endothelial) TNF alpha + I FN gamma 


0.0 


0.0 


93101 HUVEC (Endothelial) TNF alpha + IL4 


0 0 


0.0 


93781 HUVEC (Endothelial) 1L-1I 


0 0 


62.8 


93583 Lung Microvascular Endothelial Cells none 


0.0 


0.0 


93584_Lung Microvascular Endothelial Cells_TNFa (4 ng/ml) and 
ILlb (1 ng/ml) 


0 0 


o.o 


92662 Microvascular Dermal endothelium none 


0 0 


0.0 


§1(\fi\ Mirm<;va<;ular Dermal endothelium TNFa (4 ne/ml) and ILlb 
(1 ng/ml) 


0.0 


0.0 


93773 Bronchial epithelium TNFa (4 ng/ml) and ILlb (1 ng/ml) ** 


0.0 


0.0 


93347 Small Airway Epithelium none 


0.0 


0.0 


93348 Small Airway Epithelium TNFa (4 ng/ml) and ILlb (1 ng/ml) 


0.0 


0.0 


92668 Coronery Artery SMC resting 


0.0 


0.0 


92669 Coronery Artery SMC TNFa (4 ng/ml) and ILlb (1 ng/ml) 


0.0 


0.0 


93107 astrocytes resting 


0.0 


0.0 


93108 astrocytes TNFa (4 ng/ml) and ILlb (1 ng/ml) 


8.3 


0.0 


92666 KU-8 12 (Basophil) resting 


0.0 


0.0 


92667 KU-8 12 (Basophil) PMA/ionoycin 


0.0 


0.0 


93579 CCD1106(Keratinocytes) none 


0.0 


0.0 


93580 CCD1106(Keratinocytes) TNFa and IFNg ** 


0.0 


0.0 


93791 Liver Cirrhosis 


0.0 


46.4 


93792 Lupus Kidney 


0.0 


0.0 


93577 NCI-H292 


0.0 


0.0 


93358 NCI-H292 IL-4 


0.0 


0.0 


93360 NCI-H292 IL-9 


0.0 


0.0 


93359 NCI-H292 IL-13 


0.0 


0.0 


93357 NCI-H292 IFN gamma 


0.0 


0.0 


93777 HPAEC - 




0.0 


93778 HPAEC IL-1 beta/TNA alpha 




0 0 


93254 Normal Human Lung Fibroblast none 




0 0 


Q^9S^ Nnrmal Human T una Fibroblast TNFa (4 ne/ml) and IL-lb (1 

7jZJj 1NUI I Hal Human i^uug i ilm uwiaoi i 1 1 1 u y-r 115m"/ v. 

ng/ml) 


0.0 


0.0 


93257 Normal Human Lung Fibroblast IL-4 


0.0 


0.0 


93256 Normal Human Lung Fibroblast IL-9 


0.0 


0.0 


93255 Normal Human Lung Fibroblast IL-13 


0.0 


o.o ! 


93258 Normal Human Lung Fibroblast IFN gamma 


0.0 


0.0 


93106 Dermal Fibroblasts CCD 1070 resting 


0.0 


0.0 


93361 Dermal Fibroblasts CCD 1070 TNF alpha 4 ng/ml 


0.0 


0.0 


93105 Dermal Fibroblasts CCD 1070 IL-1 beta I ng/ml 


0.0 


0.0 


93772 dermal fibroblast IFN gamma 


0.0 


0.0 


93771 dermal fibroblast IL-4 


0.0 


0.0 


93260 IBD Colitis 2 


0.0 


0.0 


93261 IBDCrohns 


0.0 


0.0 


735010 Colon normal 


0.0 


47.3 


735019 Lung none 


50.3 


55.5 


64028-1 Thymus none 


100.0 


100.0 
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64030-1 Kidney none 


57.7 


0.0 


Table 34. Panel 4. ID 


Tissue Name 


Relative 
Expression(%) 


rvcldlive 

Expression(%) 


4.1dx4tm6273 
f_ag4154_bl 


4.1dx4tm6627 
f_ag4334_bl 


93768 Secondary Thl_anti-CD28/anti-CD3 


0.0 


0.0 


93769 Secondary Th2_anti-CD28/anti-CD3 


0.0 


0.0 


93770 Secondary Trl anti-CD28/anti-CD3 


0.0 


0.0 


93573 Secondary Thl resting day 4-6 in IL-2 


0.0 


0.0 


93572 Secondary Th2_resting day 4-6 in IL-2 


0.0 


0.0 


93571 Secondary Trl_resting day 4-6 in IL-2 


0.0 


0.0 


93568 primary Thl anti-CD28/anti-CD3 


0.0 


0.0 


93569_primary Th2 anti-CD28/anti-CD3 


0.0 


0.0 


93570 primary Trl anti-CD28/anti-CD3 


0.0 


0.0 


93565_primary Thl_resting dy 4-6 in IL-2 


0.0 


12.1 


93566 primary Th2 resting dy 4-6 in IL-2 


0.0 


0.0 


93567 primary Trl_resting dy 4-6 in IL-2 


0.0 


0.0 


93351 CD45RA CD4 lymphocyte_anti-CD28/anti-CD3 


0.0 


0.0 


93352 CD45RO CD4 lymphocyte_anti-CD28/anti-CD3 


0.0 


0.0 


93251 CD8 Lymphocytes_anti-CD28/anti-CD3 


0.0 


0.0 


93353 chronic CD8 Lymphocytes 2ry_resting dy 4-6 in IL-2 


0.0 


0.0 


93574 chronic CD 8 Lymphocytes 2ry_activated CD3/CD28 


0.0 


0.0 


93354 CD4 none 


0.0 


0.0 


93252 Secondary Thl/Th2/Trl anti-CD95 CH11 


0.0 


0.0 


93103_LAK cells_resting 


0.0 


0.0 


93788 LAK cells IL-2 


0.0 


0.0 


93787 LAK cells IL-2+IL-12 


0.0 


0.0 


93789 LAK cells IL-2+I FN gamma 


0.0 


0.0 


93790 LAK cells IL-2+IL-18 


0.0 


0.0 


93104 LAK cells PMA/ionomycin and IL-18 


0.0 


0.0 


93578 NK Cells IL-2_resting 


0.0 


0.0 


93109 Mixed Lymphocyte Reaction Two Way MLR 


0.0 


0.0 


931 10 Mixed Lymphocyte Reaction_Two Way MLR 


0.0 


0.0 


93 1 1 1 Mixed Lymphocyte Reaction Two Way MLR 


0.0 


0.0 


931 12 Mononuclear Cells (PBMCs)_resting 


0.0 


0.0 


93113 Mononuclear Cells (PBMCs) PWM 


0.0 


0.0 


931 14 Mononuclear Cells (PBMCs)_PHA-L 


0.0 


0.0 


93249 Ramos (B cell) none 


0.0 


0.0 


93250 Ramos (B cell)_ionomycin 


0.0 


0.0 


93349 B lymphocytes PWM 


0.0 


0.0 


93350 B lymphoytes_CD40L and IL-4 


0.0 


0.0 


92665 EOL-1 (Eosinophil)_dbc AMP differentiated 


0.0 


0.0 


93248_EOL-l (Eosinophil)_dbcAMP/PMAionomycin 


0.0 


0.0 


93356 Dendritic Cells none 


0.0 


0.0 
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Q^ISS n^nHritir fVllQ f PS 100 no/ml 


0.0 


0.0 


0^77^ Hp-nrlritiV Pf>l1c snti-PFVlO 

yji/D JL^enoniic v^eiib an 1 i -v^l^hu 


0 0 


0 0 


Q/"^77A \A r\r\f\r- \rtpc rpctino 
y o / /** iviunuc_yLCo icoiing 


0.0 


0.0 


0^776 Mnnnrvtpc T PS SO na/ml 


0.0 


0.0 


Q^^ST Y/1 5»r"r rtrtli a Of* c rpcttno 
7JJ0 1 IVldd UpildgCb ICoLlIig 


0.0 


0.0 


CH587 Mnrrnnhnapc TPS 100 na/ml 


0.0 


0.0 


9^008 HT JVFC f FnHntheliah none 


0.0 


0.0 


0^000 HI IVFP f FntHnthpliaH starved 
yjyjyy I iu v cv^ ^cijuuliici idi j aiai vcu 


0.0 


0.0 


Q^IOO HI IVFP fFnHntheliatt 11 -Ih 


0.0 


0.0 


yj//y n U V CV^ yL-'i lUOlJIdtai^ ITIN galllllla 


0.0 


0.0 


93 102 HUVEC (Endothelial)_TNF alpha + IFN gamma 


0.0 


0.0 


93101 HUVEC (Endothelial)_TNF alpha + IL4 


0.0 


0.0 


93781_HUVEC (Endothelial)JL-l 1 


0.0 


0.0 


93583 Lung Microvascular Endothelial Cells none 


0.0 


0.0 


93584 Lung Microvascular Endothelial Cells_TNFa (4 ng/ml) and 
ILlh(l ng/ml) 


0.0 


0.0 


92662 Microvascular Dermal endothelium none 


0.0 


0.0 


92663_MicrosvasuIar Dermal endothelium_TNFa (4 ng/ml) and ILlb 

n rto/rnl\ 

yi ng/mi; 


0 0 


0 0 


yjffj oroncniai epiineiium iiNra \h ng/miy dnu ii^iu ng/rni^ 


0 0 


0 0 

\J.\J 


yjD**/ omdii /\irwdy cpiincjiurn_nune 


0 0 

\J.\J 


0 0 


0^^/18 Small A ir\x/Q\/ Pnithi*! ii im TMFa (A n a/mH anrl II Ihfl na/mH 


0 0 


0 0 


yzooo ^oronery /\nery omv^ resung 


0 0 


0 0 


yzoov v^oronery /vnery oiviv^ iiMra ng/mi^ dnu ii^id rig/riii^ 


0 0 


0 0 


7j l u / astr ocyies__re sting 


0 0 


0 0 


^jiuo astrocytes i iNra ng/mij ana il.io ng/mij 


0 0 


0 0 


yzooo_j\.u-o 1 z ^odsopmi^rcsiing 


0 0 


0 0 


Q7£A7 l^TT 81 7 /'tJacrtriTiin PIV/f A /irmnwin 

yzoOf ivu-o iz ^oasopnn^ rivi/v/ionoycin 


0 0 


0 0 


yjO/y L^/Ui iuo ^Jverdiinocyic5^_noiie 


0 0 


0 0 


Vj3ou ttui iuo ^is.eraiinocyTes^_ 1 iNrd dna iriNg 


0 0 


0 0 




0 0 


0.0 


Q^*s77 MPT H7Q7 


0 0 


0 0 


0^^<;8 MPT T4907 TT A 
7JJJO iN^i-nzyz iLt-t* 


0 0 


0 0 

yj. \j 




0.0 


0.0 


O^^SO Nri-H70? TT-1^ 


0.0 


0.0 


93357_NCI-H292JFN gamma 


0.0 


0.0 


93777 HPAEC - 


0.0 


0.0 


93778 HPAEC 1L-1 beta/TNA alpha 


0.0 


0.0 


93254_Normal Human Lung Fibroblast none 


0.0 


0.0 


93253_Normal Human Lung Fibroblast_TNFa (4 ng/ml) and IL-lb (1 


0.0 


0.0 


0^7^17 Klnrmal Hitman T una FiKrnKlact TT -4 
yjZ.Jf tNUIIilal nuillall l^UIig riUiUUIaol 1 L» -4 -r 


0 0 


0.0 


93256 Normal Human Lung Fibroblast IL-9 


0.0 


0.0 


93255_Normal Human Lung Fibroblast_IL-13 


0.0 


0.0 


93258_Normal Human Lung FibroblastJFN gamma 


1.8 


0.0 


93106 Dermal Fibroblasts CCD 1070_resting 


0.0 


0.0 


93361_Dermal Fibroblasts CCD1070_TNF alpha 4 ng/ml 


0.0 


0.0 
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93105 Dermal Fibroblasts CCD 1070 IL-l beta 1 ng/ml 


0.0 


0.0 


93772 dermal fibroblast I FN gamma 


0.0 


0.0 


93771 dermal fibroblast IL-4 


0.0 


0.0 


93892 Dermal fibroblasts none 


0.0 


0.0 


99202 Neutrophils TNFa+LPS 


0.0 


0.0 


99203 Neutrophils none 


0.0 


0.0 1 


735010 Colon normal 


0.0 


0.0 


735019 Lung none 


30.4 


64.2 


64028-1 Thymus none 


26.5 


48.7 


6dfttn.1 KiHnpv none 


100.0 


100.0 


Table 35. Panel CNS neurodegeneration vl.O 






Relative 


Relative 
Expression(%) 


Tissue Name 


tm7244f_ 
ag4154 a2_sl 


tm7852f_ 
ag4334_bl_s2 


AD 1 Hippo 


4.0 


12.0 


AD 2 Hippo 


0.0 


5.3 


AD 3 Hippo 


5.5 


5.6 


AD 4 Hippo 


37.6 


0.0 


AD 5 Hippo 


24.3 


4.9 


AD 6 Hippo 


2.8 


0.0 


Control 2 Hippo 


19.7 


15.6 


Control 4 Hippo 


6.0 


0.0 


Control (Path) 3 Hippo 


4.2 


8.0 


AD 1 Temporal Ctx 


0.0 


7.7 


AD 2 Temporal Ctx 


36.6 


15.9 


AD 3 Temporal Ctx 


3.6 


0.0 


AD 4 Temporal Ctx 


50.5 


23.3 


AD 5 Inf Temporal Ctx 


23.6 


30.0 


AD 5 Sup Temporal Ctx 


16.9 


19.3 


AD 6 Inf Temporal Ctx 


6.4 


8.0 


AD 6 Sup Temporal Ctx 


26.8 


8.2 


Control 1 Temporal Ctx 


10.5 


18.0 


Control 2 Temporal Ctx 


17.8 


30.7 


Control 3 Temporal Ctx 


0.0 


26.7 


Control 3 Temporal Ctx 


22.5 


5.5 


Control (Path) 1 Temporal Ctx 


92.5 


42.0 


Control (Path) 2 Temporal Ctx 


21.1 


29.9 


Control (Path) 3 Temporal Ctx 


0.0 


0.0 


Control (Path) 4 Temporal Ctx 


100.0 


10.9 


AD 1 Occipital Ctx 


0.0 


6.8 


AD 2 Occipital Ctx (Missing) 


0.0 


0.0 


AD 3 Occipital Ctx 


0.0 


0.0 


AD 4 Occipital Ctx 


2.4 


3.9 


AD 5 Occipital Ctx 


2.1 


0.0 
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AD 6 Occipital Ctx 


7.3 


3.7 


Control 1 Occipital Ctx 


0.0 


8.2 


Control 2 Occipital Ctx 


11.2 


29.4 


Control 3 Occipital Ctx 


14.4 


0.0 


Control 4 Occipital Ctx 


\ 12.7 


4.6 


Control (Path) 1 Occipital Ctx 


62.6 


100.0 


Control (Path) 2 Occipital Ctx 


7.5 


4.2 


Control (Path) 3 Occipital Ctx 


4.5 


0.0 


Control (Path) 4 Occipital Ctx 


9.7 


10.7 


Control 1 Parietal Ctx 


8.4 


6.9 


Control 2 Parietal Ctx 


13.5 


14.2 


Control 3 Parietal Ctx 


8.6 


6.9 


Control (Path) 1 Parietal Ctx 


29.2 j 


28.7 


Control (Path) 2 Parietal Ctx 


8.7 


12.5 


Control (Path) 3 Parietal Ctx 


7.0 


0.0 


Control (Path) 4 Parietal Ctx 


51.3 


12.8 



Panel 1 Summary Ag72/Ag390 Multiple runs with two different probe and primer 
sets show highest expression of the NOV2 gene in the fetal brain (CTs=25-27), fetal lung and 
a cell line derived from a gastric cancer. Thus, the expression of this gene could be used to 
distinguish fetal brain tissue from adult brain tissue and fetal lung from adult lung. 

Significant expression is also seen in fetal kidney, when compared to expression in the 
adult kidney. Therefore, the expression of this gene could also be used to distinguish fetal 
kidney tissue from adult kidney tissue. 

Panel 1.1 Summary Ag671 Highest expression of the NOV2 gene is seen in the fetal 
brain (CT=26.2), a result that is repeated in Panel 1. Significant expression is also seen in fetal 
lung and skeletal muscle (CTs=26.7-32.8) when compared to expression in the adult tissues.In 
addtion, low, but significant expression is seen in the gastric cancer cell line (NCI-N87) and in 
adult and fetal kidney. Thus, the expression of this gene could be used to distinguish fetal 
brain tissue from other tissues in the panel. In addition, the expression of this gene could be 
used to distinguish fetal lung and skeletal mucle tissue from adult lung and skeletal muscle 
tissue. 

Panel 1.2 Summary Ag766 Highest expression of the NOV2 gene in this panel is in 
the fetal brain (CT=27). Low, but significant expression is also seen in other brain samples 
including the amygdala, hippocampus, thalamus, and cerebral cortex. The higher levels of 
expression present in the fetal brain when compared to expression in the adult brain suggest an 
ongoing role in CNS processes. 

There is also substantial expression in samples derived from a gastric cancer cell line 

(NCI-N87), fetal lung tissue and adult and fetal kidney tissue. This expression profile is 
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concordant with the expression seen in Panels 1, and 1.1. Of note is the difference in 
expression between fetal lung (CT-27.7) and its adult counterpart (CT=31.8). Thus, the 
expression of this gene could be used to distinguish fetal lung tissue from adult lung tissue. 

Panel 1.3D Summary Agl21 1/Ag2233 Three runs with two different probe and 
primer sets show highest expression in the fetal brain, lung and skeletal muscle (CTs=30). 
There is also substantial expression in samples derived from a gastric cancer cell line (NCI- 
N87). Thus, the expression of this gene could be used to distinguish fetal skeletal muscle or 
fetal lung from their respective adult tissue counterparts. 

Ag2241 Expression of the NOV2 gene is low/undetectable (Ct values >35) in all 
samples in this panel. (Data not shown.) 

Panel Genera^screeningjianeLvl.O Summary Agl928/Ag4154/Ag4334 Multiple 
runs with different probe and primer sets show highest expression of the NOV2 gene in the 
fetal brain (CTs=26-33), indicating a probable developmental role for the NOV2 gene in the 
CNS. This finding is consistent with the expression seen in Panels 1, 1.1, 1.2 and 1.3D. There 
is also significant expression in the fetal kidney and lung and in the gastric cancer cell line 
(NCI-N87). Thus, the expression of this gene could be used to distinguish fetal brain tissue 
from adult brain. In addition, the expression of this gene could be used to distinguish fetal 
kidney tissue from adult kidney tissue and fetal lung tissue from adult lung tissue. 

Panel 2.2. Summary Ag2241 The expression of the NOV2 gene appears to be 
exclusive to a sample derived from a kidney cancer. Thus, the expression of this gene could 
be used to distinguish this sample from others in the panel, including its normal adjacent 
tissue. Moreover, therapeutic modulation of this gene or its protein product, through the use 
of small molecule drugs, antibodies or protein therapeutics, may be useful in the treatment of 
kidney cancer. 

Panel 2D Summary Agl211 Two runs using the same probe and primer produce 
results that are in excellent agreement, with highest expression of the NOV2 gene in a kidney 
cancer (CTs=29.5). This expression profile is in concordance with the expression seen in 
Panel 2.2. Significant expression is also seen in a thyroid cancer sample and a series of normal 
adjacent tissues derived from kidney and lung cancer cases. Thus, the expression of this gene 
could be used to distinguish this kidney cancer sample from others in the panel, including its 
normal adjacent tissue. In addition, low levels of expression could be used to distinguish 
normal adjacent tissue from adjacent malignant tissue. Moreover, therapeutic modulation of 
this gene or its protein product, through the use of small molecule drugs, antibodies or protein 
therapeutics, might be of benefit in the treatment of kidney cancer. 
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Panel 4D Summary Agl938/Ag2233 Expression of the NOV2 gene is limited to a 
few samples in this panel, with highest expression seen in the thymus. This expression is 
consistent in two runs with two different probe and primer sets (CTs= 33-34). Significant 
expression is also seen in the normal lung, a result that is replicated in Panel 4. ID and Panels 
1, 1 .2, and 1 .3D. Please see Panel 4. ID for potential utility of this gene in the treatment of 
autoinflammatory related disease. 

Agl928/Ag2241 Expression of the NOV2 gene is low/undetectable (Ct values >35) in 
all samples in this panel. (Data not shown.) 

Panel 4.1 D Summary Ag4154/Ag4334 Two experiments with two different probes 
and primers both show highest expression of the NOV2 gene in the kidney (CTs=33-34). 
There is also low but significant expression in normal lung and thymus. The expression in 
normal kidney is consistent with the expression seen in Panels 1, 1.1, 1.2, 1.3D and Panel 4. 
The expression of low levels of the NOV2 gene product, a secreted fibrillin-related homolog, 
in the normal lung, thymus, and kidney suggest that it could be used as a protein or antibody 
therapeutic to reduce or eliminate symptoms of patients with connective tissue diseases of the 
lung, thymus and kidney. These diseases include Marfan syndrome, ankylosing spondylitis, 
Sjogren's syndrome, and relapsing polychondritis. 

Panel CNS neurodegeneration vl.O Summarv Ag4154/Ag4334 Expression of the 
NOV2 gene is restricted to a few samples with highest expression in the cerebral cortex of a 
control patient. This gene does not appear to be expressed in the brains of patients with 
Alzheimer's disease. Please see Panel 1 for discussion of potential utility in the CNS. 

Ag2241 Expression of the NOV2 gene is low/undetectable (Ct values >35) in all 
samples in this panel. (Data not shown.)(Tanoue, Pulmonary involvement in collagen vascular 
disease: a review of the pulmonary manifestations of the Marfan syndrome, ankylosing 
spondylitis, Sjogren's syndrome, and relapsing polychondritis. 7:62-77, 1992; Kanwar et al., 
Isolation of rat fibrillin- 1 cDNA and its relevance in metanephric development. 275 (5 Pt 
2):F710-23, 1998). 

NOV3: KIAA1589-like 

Expression of the NOV3 gene (GSAL442663.1_A) was assessed using the primer- 
probe set Agl550 described in Table 36. Results from RTQ-PCR runs are shown in Table 37. 



Table 36 . Probe Name Agl550 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 ' - TGGAAATACTGGTGATGGAAAG - 3 ' 


59 


22 


900 


164 
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Probe 


FAM-5 1 -TCAACCACACTTTCTTTTATGGTCGTG- 
3 1 -TAMRA 


66.2 


27 


932 


165 


Reverse 


5 ' - TCGGGGAGGTTTTAAAGACTT - 3 ' 


59.1 


21 


959 


166 



Table 37. Panel 1.3D 



Tissue Name 


Relative 
x n res<s io n (°/n ^ 


Tissue Name 


Relative 
Expression(%) 


1.3Dtm2584f 
_agl550 


1.3Dtm2584f 
_agl550 


Liver adenocarcinoma 


20.2 


Kidney (fetal) 


10.9 


Pancreas 


4.7 


Renal ca. 786-0 


12.9 


Pancreatic ca. CAPAN 2 


4.7 


Renal ca. A498 


24.0 


Adrenal gland 


15.1 


Renal ca. RXF 393 


10.4 


Thyroid 


11.4 


Renal ca. ACHN 


21.9 


Salivary gland 


4.5 


Renal ca. UO-31 


9.6 


Pituitary gland 


8.0 


Renal ca. TK-10 


4.8 


Brain (fetal) 


9.5 


Liver 


3.2 


Brain (whole) 


15.0 


Liver (fetal) 


12.8 


Brain (amygdala) 


15.8 


Liver ca. (hepatoblast) HepG2 


12.7 


Brain (cerebellum) 


6.7 


Lung 


10.3 


Brain (hippocampus) 


30.6 


Lung (fetal) 


12.8 


Brain (substantia nigra) 


6.8 


Lung ca. (small cell) LX-1 


5.7 


Brain (thalamus) 


14.1 


Lung ca. (small cell) NCI-H69 


9.2 


Cerebral Cortex 


45.1 


Lung ca. (s.cell var.) SHP-77 


12.6 


Spinal cord 


8.4 


Lung ca. (large cell)NCI-H460 


2.2 


CNS ca. (glio/astro) U87-MG 


30.4 


Lung ca. (non-sm. cell) A549 


4.6 


CNS ca. (glio/astro) U-l 18-MG 


42.9 


Lung ca. (non-s.cell) NCI-H23 


11.5 


CNS ca. (astro) SW1783 


16.8 


Lung ca (non-s.cell) HOP-62 


11.2 


CNS ca.* (neuro; met ) SK-N-AS 


23.2 


Lung ca. (non-s.cl) NCI-H522 


11.5 


CNS ca. (astro) SF-539 


15.5 


Lung ca. (squam.) SW 900 


17.1 ! 


CNS ca. (astro) SNB-75 


55.1 


Lung ca. (squam.) NCI-H596 


4.0 


CNS ca. (glio) SNB-19 


1.5 


Mammary gland 


27.0 \ 


CNS ca. (glio) U251 


12.8 


Breast ca.* (pi. effusion) MCF-7 


34.4 


CNS ca. (glio) SF-295 


9.2 


Breast ca.* (pl.ef) MDA-MB-231 


24.8 


Heart (fetal) 


33.7 


Breast ca.* (pi. effusion) T47D 


31.4 


Heart 


3.3 


Breast ca. BT-549 


33.0 


Fetal Skeletal 


100.0 


Breast ca. MDA-N 


21.2 


Skeletal muscle 


7.7 


Ovary 


36.1 


Bone marrow 


11.8 


Ovarian ca. OVCAR-3 


19.8 


Thymus 


12.1 


Ovarian ca. OVCAR-4 


5.3 


Spleen 


10.4 


Ovarian ca. OVCAR-5 


12.9 


Lymph node 


8.1 


Ovarian ca. OVCAR-8 


11.2 


Colorectal 


11.3 


Ovarian ca. IGROV-1 


2.5 


Stomach 


17.3 


Ovarian ca.* (ascites) SK-OV-3 


10.6 


Small intestine 


9.1 


Uterus 


11.0 


Colon ca. SW480 


14.9 


Placenta 


14.8 
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Colon ca.* (SW480 met)SW620 


6.2 


Prostate 


6.4 


r* n ]n*> r>n UT1Q 

Colon ca. H12V 


Z.J 


rrostate ca. ^oone metjrL-j 




colon ca. nL i - 1 1 o 


D .Z 


Testis 




Colon ca. CaCo-2 


0 ? 


IVlClal lUIIla riovJOO\f\}. 1 


4S 7 


83219 CC Well to Mod Diff 
fOD03866) 


11.3 


Melanoma* (met) Hs688(B).T 


44.1 


Colon ca. HCC-2998 


5.6 


Melanoma UACC-62 


12.5 


Gastric ca.* (liver met) NCI-N87 


32.8 


Melanoma M14 


7.6 


Bladder 


6.9 


Melanoma LOX IMVI 


3.7 


Trachea 


14.2 


Melanoma* (met) SK-MEL-5 


26.4 


Kidney 


7.1 


Adipose 


5.8 



Panel 1.3D Summary The NOV3 gene, a KIAA1589 homolog, is ubiquitously 
expressed in this panel, with highest expression seen in fetal skeletal muscle (CT=29). 
Expression of the gene appears to be much higher in fetal skeletal muscle than in adult skeletal 
muscle (CT=32.6). In addition, expression of the gene appears to be higher in fetal heart 
(CT=30.5) than in adult heart (CT=33.9). Thus, expression of this gene could be used to 
distinguish between adult and fetal sources of heart and skeletal muscle. In addition, the 
higher levels of expression of the NOV3 gene in fetal heart and skeletal muscle when 
compared to the levels of expression in adult tissue, suggests that the protein encoded by the 
NOV3 gene may be involved in the development of these tissues. Therefore, therapeutic 
modulation of this gene or its protein product may be effective in the treatment of diseases that 
affect the heart, such as atherosclerosis, hypertension, or aortic stenosis. Furthermore, the 
therapeutic modulation of this gene or gene product, through replacement therapy, could be 
used as a regenerative therapy for muscle disease. 

Among tissues involved in central nervous system function, this gene is expressed at 
moderate levels in all brain regions examined. The NOV3 gene encodes a protein with a 
putative zinc-finger motif. Since these proteins are known to interact with nucleic acids, this 
suggests that the NOV3 gene product may play a potential role in transcription. Thus, 
therapeutic modulation of the NOV3 gene product may be used to regulate the transcription of 
disease-related proteins such as ataxin, huntingtin, or various apoptosis cascade proteins. 

NOV4: WD40 motif protein 

Expression of the NOV4 gene (GSAL442663. I B) was assessed using the primer- 
probe sets Agl551 and Ag3362 described in Tables 38 and 39. Results from RTQ-PCR runs 
are shown in Tables 40-44. 



Table 38 . Probe Name Agl551 
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Primers 


Sequences 


TM 




Start 
Position 


SEQ ID 
NO: 


Forward 


5 ' -GGCTCCAAGTATGGTATCATCA-3 ' 


58.9 


22 


636 


167 


Probe 


TET-5 1 - TCTGAAGACCCCTACGCTCAAGGTGT - 3 ' - 
TAMRA 


69.1 


26 


668 


168 


Reverse 


5 ' - TGAAGTAGAGGTTTTCGTGCAT - 3 ' 


58.9 


22 


696 


169 



Table 39 . Probe Name Ag3362 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 ' - GTCGGGCAGGACCTTTACT - 3 ■ 


59.2 


19 


1474 


170 


Probe 


FAM-5 1 -TCCTACAGCTAATTCTGCAGGGCACA-3 ' - 
TAMRA 


68.8 


26 


1498 


171 


Reverse 


5 ' -TACGCTTTACTCCCGTAAGTCA- 3 1 


59 


22 


1543 


172 



Table 40. Panel 1.3D 



! 

Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


1.3Dtm2585t 
_agl551 


_agl551 


T ivf»r nrlpnnparfMnnmji 


23.2 


Kidney (fetal) 


10.7 




9.4 


Renal ca. 786-0 


20.2 


Panrrpatir ra CAPAN 2 


8.0 


Renal ca. A498 


40.3 


AHrpnal aland 


8.4 


Renal ca. RXF 393 


26.1 


Thvrnid 


17.3 


Renal ca. ACHN 


75.3 


Salivarv sland 


11.1 


Renal ca. UO-31 


36.6 


Pituitarv eland 


7.2 


Renal ca. TK-10 


31.6 


Brain (fetal) 


11.7 


Liver 


1.8 


Brain (whole) 


24.8 


Liver (fetal) 


8.7 


Brain (amygdala) 


17.8 


Liver ca. (hepatoblast) HepG2 


68.8 


Brain (cerebellum) 


5.5 


Lung 


9.9 


Brain (hippocampus) 


37.6 


Lung (fetal) 


20.0 


Brain (substantia nigra) 


5.4 


Lung ca. (small cell) LX-1 


22.1 


Brain (thalamus) 




Lung ca. (small cell) NCI-H69 


52.5 


Cerebral Cortex 


36.1 


Lung ca. (s.cell var.) SHP-77 


41.8 


Spinal cord 


13.6 


Lung ca. (large cell)NCI-H460 


10.9 


CNS ca. (glio/astro) U87-MG 


43.2 


Lung ca. (non-sm. cell) A549 


22.1 


CNS ca. (glio/astro) U-l 18-MG 


55.5 


Lung ca. (non-s.cell) NCI-H23 


11.1 


CNSca. (astro) SW1783 


45.4 


Lung ca (non-s.cell) HOP-62 


16.8 


CNS ca.* (neuro; met ) SK-N-AS 


39.5 


Lung ca. (non-s.cl) NCI-H522 


27.4 


CNS ca. (astro) SF-539 


33.0 


Lung ca. (squam.) SW 900 


5.3 


CNS ca. (astro) SNB-75 


74.2 


Lung ca. (squam.) NCI-H596 


17.1 


CNSca. (glio) SNB-19 


0.4 


Mammary gland 


47.3 


CNS ca. (glio) U251 


5.9 


Breast ca.* (pi. effusion) MCF-7 


100.0 


CNS ca. (glio) SF-295 


22.8 


Breast ca.* (pl.ef) MDA-MB-231 


67.4 


Heart (fetal) 


15.6 


Breast ca.* (pi. effusion) T47D 


25.9 


Heart 


12 


Breast ca. BT-549 


57.8 


Fetal Skeletal 


60.7 


Breast ca. MDA-N 


58.2 
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Skeletal muscle 


5.6 


Ovary 


21.2 


Bone marrow 


5.6 


Ovarian ca. OVCAR-3 


24.5 


Thymus 


10.2 


Ovarian ca. OVCAR-4 


10.5 


Spleen 


12.8 


Ovarian ca. OVCAR-5 


19.1 


Lymph node 


21.2 


Ovarian ca. OVCAR-8 


11.7 


Colorectal 


8.4 


Ovarian ca. IGROV-1 


8.9 


Stomach 


33.7 


Ovarian ca.* (ascites) SK-OV-3 


46.3 


Small intestine 


17.9 


Uterus 


17.2 


Colon ca. SW480 


76.3 


Placenta 


28.1 


Colon ca.* (SW480 met)SW620 


14.7 


Prostate 


9.5 


Colon ca. Hi Ay ^ 


7 


Prn^tatp ca * fhone meOPC-3 


81.2 


Colon ca. HC 1-i lo 




I Collo 


34.4 


Colon ca. CaCo-2 


jZ.J 


M^lannma HqfiRftf T 

IVlClallUIIlo JTloVJOO^vvy. l 


72.7 


83219 CC Well to Mod Diff 
(OD03866) 


19.9 


Melanoma* (met) Hs688(B).T 


73.7 


Colon ca. HCC-2998 


30. S 


Meianoma UACC-62 


11.6 


Gastric ca.* (liver met) NCI-N87 


71.2 


Melanoma M14 


14.1 


Bladder 


10.9 


Melanoma LOX IMVI 


12.2 


Trachea 


15.8 


Melanoma* (met) SK-MEL-5 


18.7 


Kidney 


5.7 


Adipose 


4.9 



Table 41 . Panel General_screeningj)anel_vLO 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


tm7276f 
ag3362J>2 


tm7276f_ 
ag3362J>2 


D6005-01 Human adipose 


6.3 


Renal ca. TK-10 


44.4 


112193 Metastatic melanoma 


17.6 


Bladder 


9.4 


112192 Metastatic melanoma 


18.3 


Gastric ca.(liver met)_NCI-N87 


21.7 


95280_Epidermis (metastatic 
melanoma) 


17.2 


112197 Stomach 


17.6 


95279_Epidermis (metastatic 
melanoma) 


13.6 


94938 Colon Adenocarcinoma 


5.8 


Melanoma (met) SK-MEL-5 


19.6 


Colon ca. SW480 


34.7 


112196 Tongue (oncology) 


14.6 


Colon ca.(SW480 met)_SW620 


14.2 


113461 Testis Pool 


4.0 


Colon ca. HT29 


7.3 


Prostate ca.(bone met)_PC-3 


90.8 


Colon ca. HCT-116 


14.3 


113455 Prostate Pool 


4.1 


Colon ca. CaCo-2 


19.8 


103396 Placenta 


11.4 


83219_CC Well to Mod Diff 
(OD03866) 


3.6 


113463 Uterus Pool 


| 2.1 


94936 Colon Adenocarcinoma 


9.4 


Ovarian carcinoma OVCAR-3 


17.5 


94930 Colon 


8.9 


Ovarian carcinorna(ascites)_SK- 
OV-3 


47.1 


94935 Colon Adenocarcinoma 


13.3 


95297 Adenocarcinoma (ovary) 


14.7 


113468 Colon Pool 


5.7 


Ovarian carcinoma OVCAR-5 


31.8 


113457 Small Intestine Pool 


10.2 


Ovarian carcinoma IGROV-1 


12.9 


113460 Stomach Pool 


6.2 


Ovarian carcinoma OVCAR-8 


6.7 


113467 Bone Marrow Pool 


1.3 
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L-=. 

! - 



103368__Ovary 


12.6 


103371 Fetal Heart 


1.1 


MCF7_breast carcinoma(pleural 
effusion} 


76.2 


113451 Heart Pool 


3.4 


Breast ca. (pleural 
effusion)_MDA-MB-231 


30.3 


113466 Lymph Node Pool 


8.7 


112189_ductal cell 
carcinoma(breast) 


&S 7 


Fetal Skeletal Muscle 


2.3 


Breast ca. (pleural effusion) m T47D 


inn n 

1UU.U 


I 1 'k&^f* <skp|pfa! Mnsrle Pool 


9.4 


E>reasi carcinoma ivilj/v-in 




1 n4S0 ^snlepn Pool 


4.6 


113452 Breast Pool 


4.6 


113462_Thymus Pool 


7.4 


103398 Trachea 


7.7 


CNS ca. (glio/astro)JJ87-MG 


34.0 


1 12354 Jung 


4.9 


CNS ca. (glio/astro)_LM 18-MG 


27.3 


10^^74 Fetal Luna 


7.1 


CNS ca. (neuro;met) SK-N-AS 


16.1 


94921_Small cell carcinoma of the 
lung 


9.3 


95264_Brain astrocytoma 


14.3 


T una ra ^Qinall rpll^ T V- 1 


15.9 


CNS ca. (astro) SNB-75 


60.8 


949!9_SmaI! cell carcinoma of the 
lung 


4.9 


CNS ca. (glio) SNB-19 


13.9 


T una ra cpII var ^ SHP-77 


16.5 


CNSca (siY\o) SF-295 


28.6 


95268_Lung (Large cell 

pnrpmnma^ 

Veil will ilia ^ 


27.2 


113447 Brain (Amygdala) Pool 


5.3 


94920_Small cell carcinoma of the 
lung 


4.1 


103382 Brain (cerebellum) 


5.0 


T una ra fnnn-s eelH NCT-H2^ 


15.1 


64019-1 brain(fetal) 


16.5 


Lung ca.(large cell)_NCI-H460 


9.6 


1 13448_Brain (Hippocampus) 
Pool 


5.5 


Lung ca.(non-s.cell)_HOP-62 


7.6 


1 13464 Cerebral Cortex Pool 


8.7 


Lung ca. (non-s.cij_iNL.i-ri j zz 




1 13449_Brain (Substantia nigra) 

rOOl 


8.3 


iU3iyz Liver 


ft ft 


iijmou rsram yi ndiamubj rooi 


U.J 


ivjjyj retai Liver 






7.0 


Liver ca.(hepatoblast)__HepG2 


70 7 

zy. / 


1 1 jhd o spinal ^/Oru roui 




l 134oj Kidney rooi 


17 7 
1 / . / 


lyjjj/j /v arena i viianu 


ft T> 


10^^7^ Fetal Kidnev 
lyjjj/j} idol iviviiivj' 


4.6 


1 1 3454 Pituitary gland Pool 


0.8 


Renal ca. 786-0 


17.2 


103397_Salivary Gland 


5.6 


112188 renal cell carcinoma 


5.1 


103369_Thyroid (female) 


9.8 


Renal ca. ACHN 


17.4 


Pancreatic ca. CAPAN2 


11.8 


1 12190 Renal cell carcinoma 


11.1 


113453 Pancreas Pool 


9.2 



Table 42. Panel 2.2 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


2.2x4tm6351t_a 
glS51_bl 


2.2x4tm6351t_a 
g!551_bl 


Normal Colon GENPAK 061003 


26.8 


83793 Kidnev NAT (OD04348) 


100.0 


97759 Colon cancer (OD06064) 


19.2 


98938 Kidney malignant cancer 
(OD06204B) 


24.5 


97760 Colon cancer NAT 
(OD06064) 


28.5 


98939 Kidney normal adjacent 
tissue (OD06204E) 


10.9 


97778 Colon cancer (OD06 1 59) 


8.9 


85973 Kidnev Cancer (OD04450- 
011 


51.3 
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97779 Colon cancer NAT 
(OD06159) 


13.2 


S5974 Kidnev NAT TOD04450-03) 


24.0 


98861 Colon cancer (OD06297-04) 


8.9 


Kidney Cancer Clontech 8120613 


7.0 


98862 Colon cancer NAT 
(OD06297-015) 


24.3 


Kidney NAT Clontech 8120614 


19.3 


83237 CC Gr.2 ascend colon 
(OD03921) 


1 J.O 


KinWv Cancer Clontech 9010320 


4.0 


83238 CC NATCOD03921) 


12.7 


Kidney NAT Clontech 9010321 


7.3 


97766 Colon cancer metastasis 
(OD06104) 




Kidnev Cancer Clontech 8120607 


38.9 


97767 Lung NAT (OD06104) 


6.8 


Kidney NAT Clontech 8120608 


5.9 


87472 Colon mets to lune 
(OD04451-01) 


1*7 1 


Normal T IteritQ flFNPAK 061 01 8 
in Oi nidi uiciub ucnr ai\ iv/iu 


7.6 


87473 Luna NAT (OD04451-02) 


14.9 


Uterus Cancer GENPAK 06401 1 


13.6 


Normal Prostate Clontech A+ 
6546- 1 (8090438) 


11.5 


Normal Thyroid Clontech A+ 
6570-1 (7080817) 


10.9 1 


84140 Prostate Cancer (OD04410) 


7.9 


Thyroid Cancer GENPAK 064010 


3.8 


84141 Prostate NAT (OD044 10) 


11.2 


Thvroid Cancer INVITROGEN 
A302152 


35.1 


Normal Ovary Res. Gen. 


13.6 


Thyroid NAT INVITROGEN 
A302153 


4.0 


98863 Ovarian cancer (OD06283- 
03) 


9.3 


Normal Breast GENPAK 061019 


27.5 


98865 Ovarian cancer 
NAT/fallopian tube (OD06283-07) 


16.2 


84877 Breast Cancer COD04566) 


13.7 


Ovarian Cancer GENPAK 064008 


19.0 


Breast Cancer Res. Gen. 1024 


24.2 


97773 Ovarian cancer (OD06145) 


6.6 


85975 Breast Cancer (OD04590- 
01) 


26.0 


97775 Ovarian cancer NAT 
(OD06145) 


20.4 


85976 Breast Cancer Mets 
(OD04590-03) 


46.5 


98853 Ovarian cancer (OD06455- 
03) 


13.6 


87070 Breast Cancer Metastasis 
COD04655-05) 


47.8 


98854 Ovarian NAT (OD06455- 
07) Fallopian tube 


6.9 


GENPAK Breast Cancer 064006 


32.9 


Normal Lung GENPAK 061010 


13.6 


Breast Cancer Clontech 9100266 


18.8 


92337 Invasive poor diff. lung 
adeno (ODO4945-01 


8.8 


Breast NAT Clontech 9100265 


5.1 


92338 Lung NAT (ODO4945-03) 


11.5 


Breast Cancer INVITROGEN 
A209073 


3.0 


84136 Lune Malignant Cancer 
(OD03126) 


o.z 


Breast NAT INVITROGEN 


33.1 


84137 Lune NAT (OD03126) 


7.2 


97763 Breast cancer (OD06083) 


59.8 


90372 Lung Cancer (OD05014A) 


8.1 


97764 Breast cancer node 
metastasis (OD06083) 


37.3 


90373 Lung NAT (OD05014B) 


11.2 


Normal Liver GENPAK 061009 


19.4 


97761 Lung cancer (OD06081) 


10.9 


Liver Cancer Research Genetics 
RNA 1026 


3.0 


97762 Lung cancer NAT 
(OD06081) 


8.5 


Liver Cancer Research Genetics 
RNA 1025 


18.1 


85950 Lune Cancer (OD04237-01) 


10.1 


Paired Liver Cancer Tissue 
Research Genetics RNA 6004-T 


12.0 


85970 Lune NAT ( OD04237-02) 


12.1 


Paired Liver l issue Kesearcn 
Genetics RNA 6004-N 


3.2 


83255 Ocular Mel Met to Liver 
(ODO4310) 


41.2 


Paired Liver Cancer Tissue 
Research Genetics RNA 6005-T 


8.8 


83256 Liver NAT fODO4310) 


3.6 


Paired Liver Tissue Research 


22.7 
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Genetics RNA 6005-N 




84139 Melanoma Mets to Lung 
(OD04321) 


20.2 


Liver Cancer GENPAK 064003 


20.5 


84 1 38 Luna NAT fOD0432 1 ) 


3.5 


Normal Bladder GENPAK 061001 


19.7 


Normal Kidney GENPAK 061008 


13.4 


Bladder Cancer Research Genetics 
RNA 1023 


7.4 


83786 Kidney Ca, Nuclear grade 2 
(OD04338) 


49.3 


Bladder Cancer INVITROGEN 
A302173 


15.4 


83787 Kidney NAT (OD04338) 


4.6 


Normal Stomach GENPAK 
061017 


39.3 


83788 Kidney Ca Nuclear erade 
1/2 <DD04339 > > 


38.0 


Oactrir Panrpr Plnnt^rh 00^0^07 


0 4 


83789 Kidney NAT (0004339) 


19.1 


NAT Stomach Clontech 9060396 


7.2 


83790 Kidney Ca, Clear cell type 
(OD04340) 


7.8 


Gastric Cancer Clontech 9060395 


14.1 


83791 Kidney NAT (OD04340) 


12.5 


NAT Stomach Clontech 9060394 


28.5 


83792 Kidney Ca, Nuclear grade 3 
(OD04348) 


5.2 


Gastric Cancer GENPAK 064005 


15.9 


Table 43. Panel 4D 


Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


4dtm4721t 
agl551 


4dtm4721t_ 
agl551 


93768 Secondary Thl anti- 
CD28/anti-CD3 


12.4 


93100 HUVEC (Endothelial) IL- 
lb 


3.5 


93769_Secondary Th2 anti- 
CD28/anti-CD3 


7.9 


93779_HUVEC (Endothelial)JFN 
gamma 


10.7 


93770_Secondary Trlanti- 
CD28/anti-CD3 


9.2 


93102 HUVEC 
(Endothelia1)__TNF alpha + I FN 
gamma 


10.2 


93573 Secondary Thl resting day 
4-6 in IL-2 


2.0 


93101_HUVEC 
(Endothelial)_TNF alpha + IL4 


11.0 


93572 Secondary Th2 resting day 
4-6 in IL-2 


3.5 


93781 HUVEC (Endothelial) IL- 
11 


3.2 


93571 Secondary Trl resting day 
4-6 in IL-2 


3.3 


93583_Lung Microvascular 
Endothelial Cells none 


12.0 


93568_primary Thl anti- 
CD28/anti-CD3 


15.9 


93584 Lung Microvascular 
Endothelial Cells TNFa (4 ng/ml) 
andILlb(l ng/ml) 


15.8 


93569_primary Th2_anti- 
CD28/anti-CD3 


8.7 


92662_Microvascular Dermal 
endothelium none 


6.0 


93570__primary Trl anti- 
CD28/anti-CD3 


21.3 


92663_Microsvasular Dermal 
endothelium TNFa (4 ng/ml) and 
ILlb(l ng/ml) 


9.2 


93565_primary Thl resting dy 4-6 
in IL-2 


20.6 


93773__Bronchia! 

epithelium TNFa (4 ng/mi) and 

ILlb(l ng/ml)** 


1.9 


93566 ^primary Th2 resting dy 4-6 
in IL-2 


9.7 


93347_Smali Airway 
EpitheIium_none 


8.8 


93567 primary Trl resting dy 4-6 
in IL-2 


11.3 


93348_Small Airway 
Epithelium_TNFa (4 ng/ml) and 
ILlb(l ng/ml) 


19.6 | 


93351_CD45RACD4 
lymphocyte_anti-CD28/anti-CD3 


8.7 


92668_Coronery Artery 
SMC_resting 


12.5 


93352_CD45RO CD4 


13.6 


92669_Coronery Artery 


4.7 
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lymphocyte_anti-CD28/anti-CD3 




SMC_TNFa (4 ng/ml) and ILlb (1 
ng/ml) 




93251_CD8 Lymphocytes_anti- 
CD28/anti-CD3 


11.0 


93 1 07 astrocytes resting 


9.5 


93353_chronic CD8 Lymphocytes 
2ry_resting dy 4-6 in IL-2 


16.2 


93108 astrocytes__TNFa (4 ng/ml) 
and ILlb (1 ng/ml) 


8.0 


93574_chronic CDS Lymphocytes 
2ry_activated CD3/CD28 


6.8 


92666JCU-812 (Basophil)_resting 


36.3 


93354 CD4 none 


4.5 


92667JCU-812 
(Basophil)_PMA/ionoycin 


51.4 


93252 Secondary 
Thl/Th2/Trl anti-CD95 CHI 1 


6.2 


93579_CCD1106 
(Keratinocytes)_none 


15.3 


yjlU3 laiv cells resting 


J.O 


y3^ou_L,cjJi luo 
(Keratinocytes)_TNFa and IFNg 
** 


2.0 


I AV nolle 11 7 

yj/oo LAlv cells 1L-Z 


1 1 1 




1.4 


93787 LAK cells IL-2+IL-12 


11.7 


93792 Lupus Kidney 


1.6 


93789_LAK celIsJL-2+IFN 

0 r A TT1 TT1 ?> 

o 


1 7.7 




14.5 


93790 LAK cells IL-2+IL-18 


16.5 


93358 NCI-H292 IL-4 


14.9 


93104_LAK 

cells_PMA/ionomycin and IL-18 


7.0 


93360 NCI-H292 IL-9 


26.8 


93578 NK Cells IL-2_resting 


5.7 


93359 NCI-H292 IL-13 


12.6 


93109_Mixed Lymphocyte 
ReactionTwo Way MLR 


8.0 


93357_NCI-H292_IFN gamma 


21.8 


931 10_Mixed Lymphocyte 
Reaction Two Way MLR 


6.4 


93777 HPAEC - 


5.6 


93 1 1 l_Mixed Lymphocyte 
Reaction Two Way MLR 


2.9 


93778_HPAECJL-1 beta/TNA 
alpha 


8.1 


931 12_Mononuclear Cells 
(PBMCs)_resting 


3.3 


93254_Normal Human Lung 
Fibroblast none 


6.9 


93 1 1 3 Mononuclear Cells 
(PBMCs)_PWM 


24.1 


93253_Normal Human Lung 
Fibroblast TNFa (4 ng/ml) and IL- 
lb (1 ng/ml) 


3.5 


93114 Mononuclear Cells 
(PBMCs)JPHA-L 


4.7 


93257_Normal Human Lung 
Fibroblast IL-4 


28.9 


93249_Ramos (B cell)_none 


33.4 


93256_Normal Human Lung 
Fibroblast IL-9 


27.7 


93250_Ramos (B cell)_ionomycin 


100.0 


93255_Normal Human Lung 
Fibroblast IL-13 


13.1 


93349 B lymphocytes_PWM 


63.3 


93258_Normal Human Lung 
FibroblastlFN gamma 


22.7 


93350 B lymphoytes_CD40L and 
IL-4 


22.7 


93106JDermal Fibroblasts 
CCD1070_resting 


20.3 


92665_EOL-l 

(Eosinophil)_dbcAMP 

differentiated 


14.5 


93361_Dermal Fibroblasts 
CCD1070_TNF alpha 4 ng/ml 


36.3 


93248_EOL-l 

(Eosinophil)_dbcAMP/PMAionom 

ycin 


7.2 


93105 Dermal Fibroblasts 
CCD1070JL-1 beta 1 ng/ml 


8.7 


yjjjO uenaniic i^ens none 




93772_dermal flbroblastJFN 

oamma 
gal I ill la 


8.4 


93355_Dendritic Cel!s_LPS 100 
ng/ml 


2.5 


93771 dermal fibroblast IL-4 


17.1 


93775 Dendritic Cells anti-CD40 


4.2 


93260JBD Colitis 2 


0.8 


93774_Monocytesresting 


4.6 


93261 IBDCrohns 


0.8 


93776 Monocytes_LPS 50 ng/ml 


0.6 


735010 Colon normal 


14.8 
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93581 Macrophages_resting 


7.8 


735019_Lung_none 


4.4 


93582Jvlacrophages_LPS 100 
ng/ml 


0.5 


64028- l_Thymus_none 


14.4 


93098_HUVEC 
(Endotheiial)none 


8.7 


64030- l_Kidney_none 


6.2 


93099_HUVEC 
(Endothelial)_starved 


10.7 







Table 44 . Panel CNS_neurodegeneration_V1.0 



Tissue Name 


Relative 
Expression(%) 


Relative 
Expression(%) 


agl551J>l_s2 


ag3362_al 


AD 1 Hippo 


19.0 


9.9 


AD 2 Hippo 


33.6 


33.3 


AD 3 Hippo 


8.2 


4.3 


AD 4 Hippo 


i0.7 


16.5 


AD 5 hippo 

lJ- — . — — 


72.1 


97.0 


AD 6 Hippo 


40.3 


43.2 


Control 2 Hippo 


27.0 


29.1 


Control 4 Hippo 


7.8 


16.6 


Control (Path) 3 Hippo 


4.7 


3.8 


AD 1 Temporal Ctx 


12.9 


7.1 


AD 2 Temporal Ctx 


37.4 


23.2 


AD 3 Temporal Ctx 


9.3 


5.6 


AD 4 Temporal Ctx 


17.7 


20.1 


AD 5 Inf Temporal Ctx 


79.0 


100.0 


AD 5 SupTemporal Ctx 


35.4 


44.0 


AD 6 Jnf Temporal Ctx 


30.2 


30.9 


AD 6 Sup Temporal Ctx 


35.8 


69.8 


Control 1 Temporal Ctx 


12.1 


9.1 


Control 2 Temporal Ctx 


42.8 


59.1 


Control 3 Temporal Ctx 


18.0 


11.7 


Control 4 Temporal Ctx 


9.7 


8.2 


Control (Path) 1 Temporal Ctx 


78.6 


56.2 


Control (Path) 2 Temporal Ctx 


45.4 


34.2 


Control (Path) 3 Temporal Ctx 


8.4 


0.0 


Control (Path) 4 Temporal Ctx 


37.9 


24.3 


AD 1 Occipital Ctx 


15.2 


2.0 


AD 2 Occipital Ctx (Missing) 


0.0 


0.0 


AD 3 Occipital Ctx 


4.8 


5.4 


AD 4 Occipital Ctx 


19.4 


24.7 


AD 5 Occipital Ctx 


12.2 


24.5 


AD 6 Occipital Ctx 


45.3 


31.8 


Control 1 Occipital Ctx 


2.6 


0.9 


Control 2 Occipital Ctx 


70.2 


89.8 


Control 3 Occipital Ctx 


14.9 


12.6 
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Control 4 Occipital Ctx 


10.3 


6.3 


Control (Path) 1 Occipital Ctx 


100.0 


65.4 


Control (Path) 2 Occipital Ctx 


12.7 


15.9 


Control (Path) 3 Occipital Ctx 


1.8 


2.0 


Control (Path) 4 Occipital Ctx 


14,9 


11.6 


Control 1 Parietal Ctx 


9.3 


2.8 


Control 2 Parietal Ctx 


25.9 


39.4 


Control 3 Parietal Ctx 


19.5 


23.5 


Control (Path) 1 Parietal Ctx 


61.1 


69.7 


Control (Path) 2 Parietal Ctx 


22.2 


14.9 


Control (Path) 3 Parietal Ctx 


2.3 


0.9 


Control (Path) 4 Parietal Ctx 


60.1 


38.9 



Panel 1.3D Summary Agl551 The NOV4 gene is widely expressed in this panel, with 
highest expression in the breast cancer cell line MCT-7 (CT=29). Of note is the difference in 
expression between the fetal and adult heart and skeletal muscle, with higher expression seen 
in the tissues derived from the fetal source (CTs=30-32) than in tissues derived from the adult 
(CTs=34-36). Thus, expression of the NOV4 gene could be used to distinguish between fetal 
and adult heart and skeletal muscle. In general, expression of the NOV4 gene appears to be 
greater in the cancer cell lines and fetal cells than in the samples derived from normal tissues. 
Since normal cultured cell lines and fetal cells are highly proliferative, this observation may 
indicate that the expression of the NOV4 gene might be used to distinguish proliferating cells 
over resting or quiescent cells. 

Among tissues involved in central nervous system function, this gene is expressed at 
moderate levels in all brain regions examined. The NOV4 gene encodes a protein with a 
putative WD40 motif, which is known to interact with the G protein beta subunit (Gbeta), 
suggesting a role in signal transduction. Several neurotransmitter receptors are GPCRs, 
including the dopamine receptor family, the serotonin receptor family, the GABAB receptor, 
muscarinic acetylcholine receptors, and others; thus this molecule may mediate signaling via a 
neurotransmitter receptor. Targeting various neurotransmitter receptors (dopamine, serotonin) 
has proven to be an effective therapy in psychiatric illnesses such as schizophrenia, bipolar 
disorder and depression. Therefore, therapeutic modulation of this gene or its protein product 
may be beneficial in one or more of these diseases, as may antagonism of the protein encoded 
by the gene. 

Among tissues with metabolic function, the NOV4 gene is expressed in adipose, 
adrenal gland, adult and fetal heart, adult and fetal liver, pancreas, pituitary and thyroid. This 
putative nuclear protein may be important for the pathogenesis and/or treatment of disease in 
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# 

any or all of these tissues, including obesity and diabetes. 

Panel General_screening_paneI_vl.O Summary Ag3362 The NOV4 gene is widely 
expressed in this panel, with highest expression in the breast cancer cell line T47D (CT=29). 
Significant expression is also seen in cell lines derived from prostate, breast and ovarian 
cancers. In general, expression of the NOV4 gene appears to be greater in the cancer cell lines 
than in normal tissue, an observation that is consistent with the results from Panel 1.3D. Thus, 
the expression of this gene could be used to distinguish these cell line types from others in the 
panel. 

Panel 2.2 Summary Agl551 Highest expression of the NOV4 gene is seen in normal 
kidney tissue adjacent to malignant kidney tissue. Thus, the expression of this gene could be 
used to distinguish this sample from others in the panel. 

Pane! 4D Summary Agl551 The NOY4 gene is widely expressed in this panel, a 
pattern detected in the other panels as well, with highest expression in the ionomycin activated 
B cell line (Ramos) (CT=28.6). Significant expression is also detected in normal B 
lymphocytes, a B cell line (Ramos), and in normal B cells activated by pokeweed mitogen. 
Cytoplasmic and nuclear localization (PSORT) suggests that this G protein-beta-WD40 motif 
protein homolog may be used as a target for small molecule drug discovery. Activated B 
lymphocytes are important antigen presenting cells that participate in the stimulation of the 
immune response in numerous settings. Inhibitory small molecule drugs that reduce the 
function of activated B cells may reduce or eliminate symptoms in patients with autoimmune 
and inflammatory diseases such as lupus erythematosus, Crohn's disease, ulcerative colitis, 
asthma, psoriasis, and rheumatoid arthritis. 

Please note that data from one run with the probe and primer set Ag3362 is not 
included because the amp plot corresponding to the run indicates that there were problems 
with the experiment. 

Panel CNSneurodegenerationVl.O Summary Agl551/Ag336 Highest expression 
of the the NOV4 gene is seen in the occipital cortex of a control patient and the temporal 
cortex of an Alzheimer's patient. While the NOV4 gene does not appear to be preferentially 
expressed in Alzheimer's disease, this panel confirms expression of the NOV4 gene at 
moderate/high levels in the brain in an additional set of individuals. Please see Panel 1 .3D for 
discussion of potential utility of this gene in the central nervous system (Zhu et al., 
Transcription activating property of autoantigen SG2NA and modulating effect of WD-40 
repeats. Exp Cell Res. 269(2):3 12-21, 2001). 

NOVSa and NOV5b: Novel Opioid Binding Cell Adhesion Molecule 
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Expression of the NOV5a gene (139785504) and the NOV5b variant (139785504_dal) 
was assessed using the primer-probe sets Ag3090 and Ag3092 described in Tables 45 and 46. 
Results from RTQ-PCR runs are shown in Tables 47-50. 



Table 45 . Probe Name Ag3090 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 ' - ATGACAGACTGCTGAGCAGC- 3 ' 


59.3 


20 


706 


173 


Probe 


FAM-5 1 -AAGGCCTGAAGGTGCAGACGGAG- 3 » -TAMRA 


70 


23 


736 


174 


Reverse 


5 1 - CGTTGGCAAAGAGAAGCAT - 3 ' 


59 


19 


789 


175 


Table 46. 


Probe Name Ag3092 


Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 ' - ATGACAGACTGCTGAGCAGC - 3 1 


59.3 


20 


707 


176 


Prcbe 


FAM-5 ' -AAGGCCTGAAGGTGCAGACGGAG- 3 ' -TAMRA 


70 


23 


737 


177 


Reverse 


5 ' - CGTTGGCAAAGAGAAGCAT- 3 ' 


59 


19 


772 


178 



Table 47 . Panel 1.3D 



Tissue Name 


Relative 
Expression(%) 


Relative 
Expression(%) 


1.3dx4tm5823 
f_ag3090_a2 


1.3dx4tm5472 
f_ag3092_bl 


Liver adenocarcinoma 


0.3 


0.0 


Pancreas 


0.0 


0.0 


Pancreatic ca. CAPAN 2 


0.0 


0.0 


Adrenal gland 


1.5 


0.0 


Thyroid 


0.0 


0.0 


Salivary gland 


0.0 


0.0 


Pituitary gland 


3.4 


0.2 


Brain (fetal) 


100.0 


53.3 


Brain (whole) 


29.4 


51.5 


Brain (amygdala) 


31.8 


50.9 


Brain (cerebellum) 


93.5 


71.4 


Brain (hippocampus) 


41.1 


91.1 


Brain (substantia nigra) 


27.0 


24.5 


Brain (thalamus) 


20.3 


100.0 


Cerebral Cortex 


89.4 


37.4 


Spinal cord 


16.4 


7.9 


CNS ca. (glio/astro) U87-MG 


0.0 


0.0 


CNS ca. (glio/astro) U-118-MG 


0.0 


0.0 


CNS ca. (astro) SW1783 


0.0 


0.0 


CNS ca.* (neuro; met ) SK-N-AS 


2.2 


3.2 


CNS ca. (astro) SF-539 


0.0 


0.0 


CNS ca. (astro) SNB-75 


1.4 


0.0 


CNS ca. (glio) SNB-19 


0.0 


0.2 


CNSca. (glio) U251 


0.8 


0.0 


CNS ca. (glio) SF-295 


0.0 


0.1 
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y] 



Heart (fetal) 


0.0 


0.1 


Heart 


0.0 


0.0 


Fetal Skeletal 


0.0 


5.2 


Skeletal muscle 


0.2 


0.0 


Bone marrow 


0.0 


0.0 


Thymus 


0.0 


1.6 


Spleen 


0.3 


1.6 


Lymph node 


0.0 


0.0 


Colorectal 


1.7 


0.1 


Stomach 


0.0 


0.0 


Small intestine 


0.5 


0.0 


Colon ca. SW480 


0.0 


0.0 


Colon ca.* (SW480 met)SW620 


0.4 


0.0 


Colon ca. HT29 


0.5 


^ 0.1 


Colon ca. HCT-116 


0.0 


0.2 


Colon ca. CaCo-2 


0.5 


0.0 


83219 CC Well to Mod Diff (OD03866) 


5.8 


0.9 


Colon ca. HCC-2998 


0.7 


1.0 


Gastric ca.* (liver met) NCI-N87 


0.3 


0.0 


Bladder 


0.0 


0.0 


Trachea 


0.0 


0.0 


Kidney 


0.0 


0.0 


Kidney (fetal) 


13.3 


4.4 


Renal ca. 786-0 


0.2 


0.0 


Renal ca. A498 


0.0 


0.1 


Renal ca. RXF 393 


0.1 


0.0 | 


Renal ca. ACHN 


0.0 


0.0 I 


Renal ca. UO-31 


0.0 


0.0 


Renal ca. TK-10 


0.5 


0.0 


Liver 


0.0 


0.8 


Liver (fetal) 


1.2 


0.0 


Liver ca. (hepatoblast) HepG2 


21.2 


5.4 


Lung 


0.0 


0.0 


Lung (fetal) 


1.8 


2.1 


Lung ca. (small cell) LX-1 


0.0 


0.0 


Lung ca. (small cell) NCI-H69 


0.2 


0.0 


Lung ca. (s.cell var.) SHP-77 


1.6 


0.0 


Lung ca. (large cell)NCI-H460 


0.0 


2.0 


Lung ca. (non-sm. cell) A549 


0.8 


0.0 


Lung ca. (non-s.celi) NCI-H23 


21.3 


10.1 


Lung ca (non-s.cell) HOP-62 


0.0 


0.0 


Lung ca. (non-s.cl) NCI-H522 


26.9 


3.7 


Lung ca. (squam.) SW 900 


0.0 


0.1 


Lung ca. (squam.) NCI-H596 


0.0 


0.0 


Mammary gland 


0.0 


0.0 
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Breast ca.* (pi. effusion) MCF-7 


0.0 


0.0 


Breast ca.* (pl.ef) MDA-MB-231 


0.5 


0.0 


Breast ca.* (pi. effusion) T47D 


0.0 


0.0 


Breast ca. BT-549 


0.0 


0.1 


Breast ca. MDA-N 


0.4 


0.0 


Ovary 


8.9 


2.0 


Ovarian ca. OVCAR-3 


0.0 


0.0 


Ovarian ca. OVCAR-4 


1.1 


0.0 


Ovarian ca. OVCAR-5 


0.4 


0.0 


Ovarian ca. OVCAR-8 


0.5 


0.4 


Ovarian ca. IGROV-1 


0.0 


0.1 


Ovarian ca.* (ascites) SK-OV-3 


0.0 


2.6 


Uterus 


0.0 


0.0 


Placenta 


0.0 


0.0 


Prostate 


0.0 


0.3 


Prostate ca.* (bone met)PC-3 


0.2 


0.1 


Testis 


5.9 


15.0 


Melanoma Hs688(A).T 


0.0 


0.0 


Melanoma* (met) Hs688(B).T 


0.0 


0.0 


Melanoma UACC-62 


0.0 


0.1 


Melanoma M14 


0.0 


0.1 


Melanoma LOX IMVI 


0.0 


0.0 


Melanoma* (met) SK-MEL-5 


0.0 


0.0 


Adipose 


3.1 


0.8 


Table 48. Panel 4D 


Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


4dx4tm5038f a 
g3092_b2 


4dx4tm5038f a 
g3092_b2 


93768_Secondary Thl_anti- 
CD28/anti-CD3 


0.0 


93100 HUVEC (Endothelial) IL- 
lb 


0.0 


93769_Secondary Th2__anti- 
CD28/anti-CD3 


100.0 


93779_HUVEC (Endothelial)JFN 
gamma 


0.0 


93770_Secondary Trl__anti- 
CD28/anti-CD3 


0.0 


93102 HUVEC 
(Endothelial)_TNF alpha + I FN 
gamma 


0.0 


93573_Secondary Thl resting day 
4-6 in IL-2 


0.0 


93101_HUVEC 
(Endothelial)_TNF alpha + IL4 


0.0 


93572_Secondary Th2_resting day 
4-6 in IL-2 


0.0 


93781 HUVEC (Endothelial)JL- 
11 


0.0 


93571 Secondary Trl resting day 
4-6 in IL-2 


0.0 


93583_Lung Microvascular 
Endothelial Cells none 


0.0 


93568_primary Thl_anti- 
CD28/anti-CD3 


6.2 


93584_Lung Microvascular 
Endothelial Cells TNFa(4ng/ml) 
andILlb(l ng/ml) 


4.9 


93569_primary Th2_anti- 
CD28/anti-CD3 


0.0 


92662_Microvascular Dermal 
endothelium none 


0.0 


93570_primary Trl_anti- 
CD28/anti-CD3 


0.0 


92663_Microsvasular Dermal 
endotheliumTNFa (4 ng/ml) and 
ILlb(l ng/ml) 


0.0 
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93565 primary Thl_resting dy 4-6 
in IL-2 


0.0 


93773_Bronchial 

epithelium TNFa (4 ng/ml) and 

ILlb(l ng/ml)** 


0.0 


93566_primary Th2_resting dy 4-6 
in IL-2 


0.0 


93347_Small Airway 
Epithelium none 


0.0 


93567 primary Trl_resting dy 4-6 
in IL-2 


0.0 


93348_Small Airway 
Epithelium TNFa (4 ng/ml) and 
ILlb(l ng/ml) 


0.0 


93351_CD45RACD4 
lymphocyte anti-CD28/anti-CD3 


2.9 1 


92668_Coronery Artery 
SMC resting 


24.7 


93352_CD45RO CD4 
lymphocyte anti-CD28/anti-CD3 


5.3 


92669 Coronery Artery 
SMCJTNFa (4 ng/ml) and ILlb (1 
ng/ml) 


0.0 


93251_CD8 Lymphocytes_anti- 
CD28/anti-CD3 


0.0 


93 1 07 astrocytes_resting 


0.0 


93353_chronic CD8 Lymphocytes 
2ry resting dy 4-6 in IL-2 


0.0 


93 108_astrocytes_TNFa (4 ng/ml) 
and ILlb (1 ng/ml) 


0.0 


93574_chronic CD8 Lymphocytes 
2ry activated CD3/CD28 


0.0 


92666 KU-812(Basophil)_resting 


25.9 


93354 CD4 none 


0.0 


rvi r m isi t o 1 1 

(Basophil) PMA/ionoycin 


23.4 


93252 Secondary 
Thl/Th2/Trl anti-CD95 CHI 1 


14.2 


93579_CCD1106 
(Keratinocytes) none 


0.0 


93103 LAK cells resting 


U.U 


(Keratinocytes)_TNFa and IFNg 
** 


0.0 


93788 LAK cells IL-z 


U.U 


Q^7Q1 T ivpr PirrhrKi<s 


25.4 


93787 LAK cells IL-2+IL-12 


0.0 


93792 Lupus Kidney 


0.0 


93789_LAK cells_IL-2+IFN 
gamma 


1 ^ 1 




0.0 


93790 LAK cells IL-2+IL-18 


0.0 


93358 NCI-H292 IL-4 


0.0 


93104_LAK 

cells PMA/ionomycin and IL-18 


3.6 


93360 NCI-H292 IL-9 


0.0 


93578 NK Cells IL-2 resting 


0.0 


93359 NCI-H292 IL-13 


0.0 


93109_Mixed Lymphocyte 
Reaction Two Way MLR 


0.0 


93357 NCI-H292 IFN gamma 


0.0 


931 10_Mixed Lymphocyte 
Reaction Two Way MLR 


0.0 


93777 HPAEC - 


0.0 


93 1 1 l_Mixed Lymphocyte 
Reaction Two Way MLR 


14.6 


93778JHPAECJL-1 beta/TNA 
alpha 


2.2 


931 12_Mononuclear Cells 
(PBMCs) resting 


4.2 


93254_Normal Human Lung 
Fibroblast none 


0.0 


93113 Mononuclear Cells 
(PBMCs) PWM 


14.2 


93253_Normal Human Lung 
Fibroblast_TNFa (4 ng/ml) and IL- 
lb (1 ng/ml) 


0.0 


93114 Mononuclear Cells 
(PBMCs) PHA-L 


37.1 


93257_Normal Human Lung 
Fibroblast IL-4 


0.0 


93249 Ramos (B cell) none 


0.0 


93256 Normal Human Lung 
Fibroblast IL-9 


0.0 


93250 Ramos (B cell)_ionomycin 


0.0 


93255_Normal Human Lung 
Fibroblast IL-13 


0.0 


93349 B lymphocytes_PWM 


2.6 


93258_Normal Human Lung 
Fibroblast IFN gamma 


0.0 


93350 B lymphoytes_CD40L and 
IL-4 


0.0 


93106_Dermal Fibroblasts 
CCD 1070 resting 


0.0 


92665_EOL-l 

(Eosinophil)_dbcAMP 

differentiated 


0.0 


93361_Dermal Fibroblasts 
CCD1070 TNF alpha 4 ng/ml 


0.0 
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< 


)3248_EOL-l 

;Eosinophil)_dbcAMP/PMAionom 
ycin 


37.9 


93105_Dermal Fibroblasts 
CCD1070 IL-1 beta 1 ng/ml 


0.0 




53356 Dendritic Cells none 




93772_dermal fibroblastJFN 

£d Illilla 


0.0 




53355 Dendritic Cells LPS 100 
ng/ml 


17.3 


93771 dermal fibroblast IL-4 


0.0 




93775 Dendritic Cells anti-CD40 


0.0 


93260 IBD Colitis 2 


0.0 




93774 Monocytes resting 


0 ft 


91261 IBD Crohns 


0.0 




93776 Monocytes LPS 50 ng/ml 


0.0 


735010 Colon normal 


52.3 




93581 Macrophages resting 


0.0 


735019 Lung none 


58.3 




93582_Macrophages_LPS 100 
ng/ml 


5.0 


64028-1 Thymus none 


0.0 




93098_HUVEC 
(Endothelial) none 


0.0 


64030-1 Kidney none 


0.0 




93099_HUVEC 
(Endothelial) starved 


0.0 








Table 49. Panel CNS 1 






Relative 
Exoressionf^^ 




Relative 
Expression(%) 




Tissue Name 


cnslx4tm6194 
f ag3092_b2 


Tissue Name 


cnslx4tm6194 
f ag3092Jb2 




102633 BA4 Control 


25.5 


102605 BA17PSP 


10.2 


W S 


102641 BA4Control2 


26.5 


102612 BA17PSP2 


11.5 


If? 


102625 BA4 Alzheimer*s2 


6.8 


102637 Sub Nigra Control 


52.7 




102649 BA4 Parkinson's 


25.0 


102645 Sub Nigra Control2 


60.1 


: 3 


102656 BA4 Parkinson's2 


84.7 


102629 Sub Nigra Alzheimer's2 


4.1 


§ 


102664 BA4 Huntington's 


16.0 


102660 Sub Nigra Parkinson's2 


90.9 




102671 BA4 Huntington's2 


39.4 


102667 Sub Nigra Huntington's 


oo.y 


: .1 


102603 BA4PSP 


20.0 


102674 Sub Nigra Huntington's2 


64.5 


c . 
\ I I 


102610 BA4PSP2 


21.8 


102614 Sub Nigra PSP2 


7.2 


102588 BA4 Depression 


13.8 


102592 Sub Nigra Depression 


3.6 


£ r _ J 


102596 BA4 Depression2 


7.9 


102599 Sub Nigra Depression2 


11.0 


e , 
~~~ 


102634 BA7 Control 


54.8 


102636 Glob Palladus Control 


13.6 




102642 BA7Control2 


100.0 


102644 Glob Palladus Control2 


9.3 




102626 BA7 Alzheimer's2 


7.2 


102620 Glob Palladus Alzheimer's 


10.0 




102650 BA7 Parkinson's 


16.9 


102628_Glob Palladus 
Alzheimer's2 


0.0 




102657 BA7 Parkinson's2 


35.3 


102652 Glob Palladus Parkinson's 


28.2 




102665 BA7 Huntington's 


20.5 


102659_Glob Palladus 
Parkinson's2 


16.1 




102672 BA7 Huntington's2 


27.6 


102606 Glob Palladus PSP 


1.6 




102604 BA7PSP 


12.1 


102613 Glob Palladus PSP2 


4.1 




102611 BA7PSP2 


13.9 


102591 Glob Palladus Depression 


1.8 




102589 BA7 Depression 


8.1 


102638 Temp Pole Control 


14.1 




102632 BA9 Control 


7.8 


102646 Temp Pole Control2 


26.2 




102640 BA9Control2 


53.8 


102622 Temp Pole Alzheimer's 


1.8 




102617 BA9 Alzheimer's 


3.5 


102630 Temp Pole Alzheimer's2 


8.8 




102624 BA9 Alzheimer's2 


13.0 


102653 Temp Pole Parkinson's 


13.6 
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102648 BA9 Parkinson's 


25.0 


102661 Temp Pole Parkinson's2 


33.6 


102655 BA9 Parkinson's2 


35.4 


102668 Temp Pole Huntington's 


19.8 


102663 BA9 Huntington's 


44.2 


102607 Temp Pole PSP 


3.7 


102670 BA9 Huntington's2 


19.8 


102615 Temp Pole PSP2 


3.8 


102602 BA9PSP 


10.1 


102600 Temp Pole Depression2 


0.2 


102609 BA9PSP2 


2.1 


102639 Cing Gyr Control 


43.5 


102587 BA9 Depression 


7.3 


102647 Cing Gyr Control2 


41.3 


102595 BA9 Depression2 


25.5 


102623 Cing Gyr Alzheimer's 


2.0 


102635 BA1 7 Control 


46.7 


102631 Cing Gyr Alzheimer's2 


12.6 


102643 BA17Control2 


52.4 


102654 Cing Gyr Parkinson's 


18.3 


102627 BA17 Alzheimer's2 


14.0 


102662 Cing Gyr Parkinson's2 


7.7 


102651 BA 17 Parkinson's 


26.5 


102669 Cing Gyr Huntington's 


20.8 


102658 BA17 Parkinson's2 


38.5 


102676 Cing Gyr Huntington's2 


13.1 


102666 BA 17 Huntington's 


44.2 


102608 Cing Gyr PSP 


0.0 


10967^ RA17 Huntineton's2 


13.7 


102616 Cing Gyr PSP2 


1.7 


102590 BA 17 Depression 


6.0 


102594 Cing Gyr Depression 


7.6 


102597 BA17 Depression2 


28.0 


102601 Cing Gyr Depression2 


2.3 



1=6 
fa 

in 



III 



|ffiES 



Tissue Name 


Expression(%) 


Relative 
Expression(%) 


tm7048f_ 
ag3090 a2 _s2 


tm7048f_ 
ag3092_b2_sl 


AD 1 Hippo 


1 J.O 


21.3 


AD 2 Hippo 


28.0 


33.7 


AD 3 Hippo 


6.0 


9.7 


AD 4 Hippo 


9.0 


13.5 


AD 5 hippo 


49.9 


69.4 


AD 6 Hippo 


38.4 


41.1 


Control 2 Hippo 


34.5 


43.2 


Control 4 Hippo 


11.8 


13.5 


Control (Path) 3 Hippo 


6.3 


17.7 


AD 1 Temporal Ctx 


11.1 


12.9 


AD 2 Temporal Ctx 


24.3 


24.9 


AD 3 Temporal Ctx 


6.1 


6.6 


AD 4 Temporal Ctx 


18.1 


25.8 


AD 5 Inf Temporal Ctx 


34.6 


51.3 


AD 5 SupTemporal Ctx 


19.4 


25.9 


AD 6 Inf Temporal Ctx 


34.7 


30.8 


AD 6 Sup Temporal Ctx 


33.4 


28.3 


Control 1 Temporal Ctx 


14.1 


12.1 


Control 2 Temporal Ctx 


79.3 


52.5 


Control 3 Temporal Ctx 


14.4 


20.2 


Control 4 Temporal Ctx 


15.4 


13.6 


Control (Path) 1 Temporal Ctx 


39.4 


58.3 


Control (Path) 2 Temporal Ctx 


34.7 


46.7 
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Control (Path) 3 Temporal Ctx 


4.4 


4.9 


Control (Path) 4 Temporal Ctx 


34.1 


49.6 


AD 1 Occipital Ctx 


18.3 


20.0 


AD 2 Occipital Ctx (Missing) 


0.0 


0.0 


AD 3 Occipital Ctx 


11.4 


14.8 


AD 4 Occipital Ctx 


23.0 


26.3 


AD 5 Occipital Ctx 


11.0 


64.9 


AD 6 Occipital Ctx 


69.7 


14.5 


Control 1 Occipital Ctx 


7.5 


12.4 


Control 2 Occipital Ctx 


75.4 


100.0 


Control 3 Occipital Ctx 


22.1 


30.9 


Control 4 Occipital Ctx 


5.7 


7.3 


Control (Path) 1 Occipital Ctx 


53.1 


57.6 


Control (Path) 2 Occipital Ctx 


11.4 


19.6 


Control (Path) 3 Occipital Ctx 


5.8 


7.0 


Control (Path) 4 Occipital Ctx 


22.7 


26.2 


Control 1 Parietal Ctx 


10.2 


14.8 i 


Control 2 Parietal Ctx 


24.1 


30.3 


Control 3 Parietal Ctx 


30.4 


33.3 


Control (Path) 1 Parietal Ctx 


100.0 


84.8 


Control (Path) 2 Parietal Ctx 


25.1 


33.2 


Control (Path) 3 Parietal Ctx 


5.4 


8.4 


Control (Path) 4 Parietal Ctx 


54.8 


57.5 



Panel 1.3D Summary Ag3090/Ag3092 Two experiments with two different probe and primer 
sets produce results that are in very good agreement, with highest expression of the NOV5A 
gene in regions of the brain, specifically the thalamus and fetal brain (CTS=29-30). Indeed, the 
NOV5A gene shows a highly brain-preferential expression, and is expressed at high levels in 
all brain regions examined. The protein encoded by the NOV5A gene is a homolog of opioid- 
binding cell adhesion molecule (OBCAM), which is believed to be involved in axonal 
outgrowth. In addition, this molecule may be involved in the synaptic machinery. The limited 
ability of the CNS to regenerate after injury is the major impediment to the treatment of stroke, 
spinal cord and head trauma, and neurodegenerative diseases. Therefore, selective modulation 
of this gene or its protein product may be useful in enhancing neuroregeneration in any or all 
of these clinical conditions. 

Panel 2.2 Summary Ag3090/Ag3092 Expression of the NOV5A gene is low/undetectable (Ct 
values >35) in all samples in this panel. (Data not shown.) 

Panel 4D Summary Ag3092 Expression of the NOV5A gene is limited to a sample derived 
from secondary Th2 cells (Ct=34.2). This expression profile suggests that the NOV5A gene 
product may be useful as a protein therapeutic or a target for the generation of therapeutic 
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antibodies that reduce or eliminate the symptoms in patients with one or more diseases related 
to the functions of Th2 cells, including asthma and allergies. 

Ag3090 Expression of the NOV5A gene is low/undetec table (Ct values >35) in all samples in 
this panel. (Data not shown.) 

Panel CNS_1 Summary Ag3092 Highest expression of the NOV5A gene is seen in the 
parietal cortex (Brodman's Area 7) of a control patient (CT=31 .2). The gene is also widely 
expressed across many regions of the brain in many disease states. Please see Panel 1 .3D for 
discussion of potential utility in the central nervous system. 

Panel CNS_neurodegeneration_V1.0 Ag3090/Ag3092 Two experiments with two different 
probe and primer sets produce results that are in very good agreement, with highest expression 
in the occipital cortex and the parietal cortex of a control patient (CT=30.3). While the 
expression of this gene does not appear to be specific to Alzheimer's disease, the results of this 
panel confirm expression of the NOV5 A gene at moderate/high level in the brain in an 
independent set of individuals. Please see Panel 1.3D for a discussion of potential utility in the 
central nervous system. (Hachisuka et al., Localization of opioid-binding cell adhesion 
molecule (OBCAM) in adult rat brain. Brain Res. 842(2):482-6, 1999; Hachisuka et al, 
Developmental expression of opioid-binding cell adhesion molecule (OBCAM) in rat brain. 
Brain Res Dev Brain Res 122(2): 183-91, 2000). 

NOVSd: Opioid Binding Cell Adhesion Molecule 

Expression of the NOV5d gene (CG5 1027-05) was assessed using the primer-probe set 
Ag565 described in Table 51. Results from RTQ-PCR runs are shown in Tables 52-54. 



Table 5 1 . Probe Name Ag565 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 * -CACCAGCCGTACACCACTCA-3 1 




20 


166 


179 


Probe 


TET-5 ' -CCACGTCCCTGCCCGCGTT-3 ' -TAMRA 




19 


201 


180 


Reverse 


5 ' - TCACAGGCGACGAGATGTTC- 3 ' 




20 


222 


181 



Table 52. Panel 1.1 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


l.ltm760t 
ag565 


l.ltm760t_ 

ag565 


Adrenal gland 


2.7 


Renal ca. UO-31 


0.1 


Bladder 


0.5 


Renal ca. RXF 393 


0.2 


Brain (amygdala) 


10.7 


Liver 


3.2 


Brain (cerebellum) 


100.0 


Liver (fetal) 


0.8 


Brain (hippocampus) 


27.4 


Liver ca. (hepatoblast) HepG2 


0.0 
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Brain (substantia nigra) 


73.2 


Lung 


0.0 


Brain (thalamus) 


44.1 


Lung (fetal) 


0.9 


Cerebral Cortex 


51.8 


Lung ca (non-s.cell) HOP-62 


6.6 


Brain (fetal) 


48.3 


Lung ca. (large cell)NCI-H460 


0.0 


Brain (whole) 


41.2 


Lung ca. (non-s.cell) NCI-H23 


10.7 


CNS ca. (glio/astro) U-l 18-MG 


0.0 


Lung ca. (non-s.cl) NCI-H522 


50.0 


CNS ca. (astro) SF-539 


0.0 


Lung ca. (non-sm. cell) A549 


0.1 


CNS ca. (astro) SNB-75 


0.0 


Lung ca. (s.cell var.) SHP-77 


0.7 


CNS ca. (astro) SW 1783 


0.1 


Lung ca. (small cell) LX-1 


0.0 


CNS ca. (glio) U251 


0.0 


Lung ca. (small cell) NCI-H69 


2.3 


CNS ca. (glio) SF-295 


0.0 


Lung ca. (squam.) SW 900 


0.4 


CNS ca. (glio) SNB-19 


0.0 


Lung ca. (squam.) NCI-H596 


1.3 


CNS ca. (glio/astro) U87-MG 


0.0 


Lymph node 


0.0 


CNS ca.* (neuro; met ) SK-N-AS 


9.3 


Spleen 


0.0 


Mammary gland 


0.8 


Thymus 


0.0 


Breast ca. BT-549 


0.0 


Ovary 


6.2 


Breast ca. MDA-N 


0.0 


Ovarian ca. IGROV-1 


0.0 


Breast ca.* (pi. effusion) T47D 


0.2 


Ovarian ca. OVCAR-3 


0.1 


Breast ca.* (pi. effusion) MCF-7 


0.0 


Ovarian ca. OVCAR-4 


0.2 


Breast ca.* (pl.ef) MDA-MB-231 


0.0 


Ovarian ca. OVCAR-5 


0.3 


Small intestine 


1.8 


Ovarian ca. OVCAR-8 


5.8 


Colorectal 


0.0 


Ovarian ca.* (ascites) SK-OV-3 


0.1 


Colon ca. HT29 


0.0 


Pancreas 


1.2 ! 


Colon ca. CaCo-2 


0.0 


Pancreatic ca. CAPAN 2 


0.0 


Colon ca. HCT-15 


0.0 


Pituitary gland 


11.3 


Colon ca. HCT-116 


0.0 


Placenta 


0.0 


Colon ca. HCC-2998 


0.0 


Prostate 


2.9 


Colon ca. SW480 


0.0 


Prostate ca.* (bone met)PC-3 


0.0 


Colon ca* (SW480 met)SW620 


0.0 


Salivary gland 


0.0 


Stomach 


0.4 


Trachea 


0.0 


Gastric ca.* (liver met) NCI-N87 


0.0 


Spinal cord 


10.7 ! 


Heart 


0.1 


Testis 


5.7 


Fetal Skeletal 


0.0 


Thyroid 


0.1 


Skeletal muscle 


0.0 


Uterus 


0.1 


Endothelial cells 


0.0 


Melanoma M14 


0.1 


Heart (fetal) 


0.8 


Melanoma LOX IMVI 


0.0 


Kidney 


0.0 


Melanoma UACC-62 


0.1 


Kidney (fetal) 


4.7 


Melanoma SK-MEL-28 


0.0 


Renal ca. 786-0 


0.0 


Melanoma* (met) SK-MEL-5 


0.3 


Renal ca. A498 


0.0 


Melanoma Hs688(A).T 


0.0 


Renal ca. ACHN 


0.0 


Melanoma* (met) Hs688(B).T 


0.1 


Renal ca. TK-10 


0.0 






Table 53. Panel 4. ID 


Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 
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4.1dx4tm6519 
t ag565 al 




4.1dx4tm6519 
t ag565 al 


93768_Secondary Thljinti- 
CD28/anti-CD3 


0.0 


93100 HUVEC (Endothelial)JL- 
lb 


0.0 


93769_Secondary Th2_anti- 
CD28/anti-CD3 


0.0 


93779_HUVEC (Endothelial)JFN 
gamma 


0.0 


93770_Secondary Trl_anti- 
CD28/anti-CD3 


1.9 


93102_HUVEC 
(Endothelial)_TNF alpha + I FN 
gamma 


0.0 


93573 Secondary Thl_resting day 
4-6 in IL-2 


0.0 


93101 HUVEC 
(Endothelial) TNF alpha + IL4 


0.0 


93572 Secondary Th2_resting day 
4-6 in IL-2 


0.0 


93781_HUVEC (Endothelial)JL- 
1 1 


0.0 


93571_Secondary Trl_resting day 
4-6 in IL-2 


0.0 


93583_Lung Microvascular 
Endothelial Cells none 


0.0 


93568_primary Thl_anti- 
CD28/anti-CD3 


0.0 


93584_Lung Microvascular 
Endothelial Cells_TNFa (4 ng/ml) 
and ILlb (1 ng/ml) 


0.0 


93569_primary Th2_anti- 
CD28/ami-CD3 


3.3 


92662_Microvascular Dermal 


0.0 


93570_primary Trl_anti- 
CD28/anti-CD3 


0.0 


92663_Microsvasular Dermal 
endothelium_TNFa (4 ng/ml) and 
ILlb(l ng/ml) 


0.0 


93565_primary Thl_resting dy 4-6 
in IL-2 


2.4 


93773_Bronchial 

epithelium TNFa (4 ng/ml) and 

ILlb (1 ng/ml)** 


0.0 


93566_primary Th2_resting dy 4-6 
in IL-2 


0.0 


93347_Small Airway 
Epithelium none 


0.0 


93567_primary Trl_resting dy 4-6 
in IL-2 


0.0 


93348_Small Airway 
Epithelium_TNFa (4 ng/ml) and 
ILlb(l ng/ml) 


0.3 


93351_CD45RACD4 
lymphocyte anti-CD28/anti-CD3 


0.0 


92668_Coronery Artery 
SMC resting 


0.0 


93352_CD45RO CD4 
lymphocyte anti-CD28/anti-CD3 


0.0 


92669 Coronery Artery 

SMC TNFa (4 ng/ml) and ILlb (1 

ng/ml) 


0.0 


93251 CD 8 Lymphocytes_anti- 
CD28/anti-CD3 


0.0 


93107 astrocytes resting 


7.9 


93353_chronic CD8 Lymphocytes 
2ry resting dy 4-6 in IL-2 


0.0 


93108_astrocytes_TNFa (4 ng/ml) 
and ILlb (1 ng/ml) 


2.8 


93574_chronic CD8 Lymphocytes 
2ry activated CD3/CD28 


0.0 


92666 KU-812(Basophil)_resting 


0.0 


93354 CD4 none 


0.0 


92667JCU-812 
(Basophil) PMA/ionoycin 


4.5 


93252 Secondary 
Thl/Th2/Trl anti-CD95 CHI 1 


0.0 


93579_CCD1106 
(Keratinocytes)_none 


0.0 


y31UJ LAlv ceus_jesting 


? 4 


(Keratinocytes)_TNFa and IFNg 
** 


5.3 


y3/oo LAis. cens 


0 0 


9^791 Liver Cirrhosis 


2.3 


93787 LAK cells IL-2+IL-12 


0.0 


93577 NCI-H292 


0.0 


93789_LAK cells_IL-2+IFN 
gamma 


0.0 


93358 NCI-H292 IL-4 


0.0 


93790 LAK cells IL-2+IL-18 


0.0 


93360 NCI-H292 IL-9 


0.0 


93104_LAK 

cells PMA/ionomycin and IL-18 


6.0 


93359 NCI-H292 IL-13 


0.0 


93578 NK Cells IL-2_resting 


1.9 


93357 NCI-H292 I FN gamma 


0.0 
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93109_Mixed Lymphocyte 
Reaction Two Way MLR 


1.4 


93777 HPAEC - 


0.0 


931 10_Mixed Lymphocyte 
Reaction Two Way MLR 


1.2 


93778 J4PAECJL-1 beta/TNA 
alpha 


0.0 


931 1 lJVIixed Lymphocyte 
Reaction_Two Way MLR 


0.0 


93254_Normal Human Lung 
Fibroblast none 


0.0 


931 12_Mononuclear Cells 
(PBMCs) resting 


2.2 


93253_Normal Human Lung 
Fibroblast TNFa (4 ng/ml) and IL- 
lb(l ng/ml) 


2.1 


93113 Mononuclear Cells 
(PBMCs)_PWM 


0.0 


93257_Normal Human Lung 
Fibroblast IL-4 


0.0 


93114 Mononuclear Cells 
(PBMCs)_PHA-L 


0.8 


93256_Normal Human Lung 
Fibroblast IL-9 


0.0 


93249 Ramos (B cell) none 


0.0 


93255_Normal Human Lung 
Fibroblast IL-13 


0.0 


93250_Ramos (B cell)_ionomycin 


0.0 


93258_Normal Human Lung 
Fibroblast^ FN gamma 


0.0 


93349_B iymphocytes_PWM 


0.0 


93106_Dermal Fibroblasts 
CCD1070_resting 


0.0 


93350 B lyrnphoytcs CD40L and 
IL-4 


1.0 


CCD1070JTNF alpha 4 ng/ml 


0.0 


92665_EOL-l 

(Eosinophil)_dbcAMP 

differentiated 


0.0 


93105_Derma! Fibroblasts 
CCD 1070 IL-1 beta 1 ng/ml 


0.0 


93248_EOL-l 

(Eosinophil)_dbcAMP/PMAionom 
ycin 


18 2 


93772_dermal fibroblastJFN 

oamma 

gui mil ft 


0.0 


7jjJO L/enQniic v^eiib nunc 


0.0 


9^771 dermal fibroblast IL-4 


0.0 


93355_Dendritic Cells_LPS 100 
ng/ml 


0.0 


93892 Dermal fibroblasts_none 


0.0 


93775 Dendritic Cells anti-CD40 


0.0 


99202 Neutrophils_TNFa+LPS 


0.0 


yj / /h ivionocyxeb rcbiing 


0 0 


0Q9O^ Npntrnnhil*; none 
yyz.\jj v> cull v/jjiii i a iiuuw 


0.0 


93776_Monocytes_LPS 50 ng/ml 


0.0 


735010 Colon normal 


1.6 


93581 Macrophages_resting 


0.0 


735019 Lung none 


1.4 


93582_Macrophages_LPS 100 
ng/ml 


0.0 


64028-1 Thymus_none 


31.4 


93098 JiUVEC 
(Endothelial)none 


0.0 


64030-1 Kidney_none 


100.0 


93099_HUVEC 
(Endothelial)_starved 


0.0 






Table 54. Panel CNS neurodegeneration vl.O 


Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Express ion(%) 


tm6933t_ 
ag565 bl s2 


tm6933t_ 
ag565_bl_s2 


106655_4951 Hippo 


19.7 


106677 4624 BA21 


3.2 


106657 4986 Hippo 


36.4 


106681 4640 BA21 


35.3 


106652_4933 Hippo 


8.0 


106654 4951 BA17 


12.6 


106649 4901 Hippo 


7.7 


ens water 


0.0 


110138_3087 hippo 


91.7 


106651 4933 BA 17 


7.3 


110121 3027 Hippo 


41.1 


106648 4901 BA17 


20.6 


106670_4971 Hippo 


48.3 


110123 3027OccCtx 


10.9 


106666_4867 Hippo 


6.9 


110140 3087occctx 


56.3 
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106680 4624 Hippo 


3.3 


106659 4595 BA17 


1.9 


106653 4951 BA21 


9.6 


106668 4971 BA17 


100.0 


106656 4986 BA21 


29.4 


106662 4737 BA 17 


11.0 


106650 4933 BA21 


4.0 


106665 4867 BA 17 


7.5 


106647 4901 BA21 


14.4 


106675 3975 BA17 


82.9 


110136_3087 inf temp ctx 


49.8 


106672 3954 BA 17 


10.5 


110137 3087 sup temp ctx 


27.3 


106678 4624 BA 17 


0.9 


110118 3027 Inf Temp Ctx 


25.1 


106682 4640 BA 17 


20.9 


110119 3027 Sup Temp Ctx 


40.8 


106660 4595 BA7 


5.6 


106658 4595 BA21 


5.1 


113670 106669 pool 


20.3 


106667 4971 BA21 


82.8 


106663 4737 BA7 


24.8 


106661 4737 BA21 


19.6 


106676 3975 BA7 


97.3 


106664 4867 BA21 


7.9 


106673 3954 BA7 


26.4 


106674 3975 BA21 


77.6 


106679 4624 BA7 


2.9 


106671 3954 BA21 


38.0 


106683 4640 BA7 


55.7 



Panel 1.1 Summary The NOV5D gene is expressed most highly in the cerebellum 
(CT=22). Indeed, this gene shows a highly brain-preferential expression, and is expressed at 
high levels in all brain regions examined. The protein encoded by the NOV5D gene is a 
homolog of opioid-binding cell adhesion molecule (OBCAM), which is believed to be 
involved in axonal outgrowth. In addition, this molecule may be involved in the synaptic 
machinery. The limited ability of the CNS to regenerate after injury is the major impediment 
to treatment of stroke, spinal cord and head trauma, and neurodegenerative diseases. 
Therefore, selective modulation of this gene or its protein product may be useful in enhancing 
neuroregeneration in any or all of these clinical conditions. 

There is also significant expression in tissue derived from fetal heart and kidney 
(CTs=26-29) when compared to the level of expression in the adult source of these tissues 
(CTs=32-37). Thus, expression of this gene could be used to differentiate between the adult 
and fetal sources of heart and kidney tissue. 

The NOV5D gene encodes a putative intracellular protein with moderate expression in 
many metabolic tissues including adrenal, adult and fetal liver, pancreas, pituitary and thyroid. 
Therefore, this protein may be important for the pathogenesis and/or treatment of disease in 
any or all of these tissues, including obesity and diabetes. 

Panel General_screeningj>anel_vl.4 Summary Please note that data from this 
experiment is not included because the amp plot corresponding to the run indicates that there 
were problems with the run. 

Panel 4.1D Summary Expression is limited to a few samples in this panel, with 
highest expression in the kidney (CT=30.4) and thymus. Moderate expression is seen dibutyryl 
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-cAMP-differentiated and phorbol ester plus ionomycin-activated eosinophil cell line EOL-1, 
with low but significant levels of expression detected in unstimulated astrocytes. This 
expression profile suggests that the NOV5D gene product, an opioid-binding cell adhesion 
molecule homolog, may be useful as a therapeutic protein to reduce or eliminate symptoms 
resulting from diseases of the thymus and kidney. Furthermore, the protein encoded by the 
NOV5D gene may also reduce or eliminate allergies in which activated eosinophils play a role 
and may be effective in the treatment of multiple sclerosis where astrocytes present antigens to 
T lymphocytes. 

Panel CNS _neurodegeneration_vl.O Summary The NOV5D gene is widely 
expressed in this panel, with highest expression detected in the occipital cortex of a control 
brain (CT=29.1). The expression seen across all regions of the brain is in agreement with the 
expression seen in Panel 1 .1 -While the expression of this gene does not appear be specific to 
Alzheimer's disease, this panel confirms expression at the moderate/high level in the brain in 
an additional set of individuals. Please see Panel 1.1 for discussion of potential utility in the 
central nervous system (Hachisuka et al., Localization of opioid-binding cell adhesion 
molecule (OBCAM) in adult rat brain. Brain Res. 842(2):482-6, 1999; Hachisuka et al., 
Developmental expression of opioid-binding cell adhesion molecule (OBCAM) in rat brain. 
Brain Res Dev Brain Res 122(2):183-91, 2000). 

NOV6: Triacylglycerol lipase-like 

Expression of the NOV6a gene (SCI 22982 104_A) and the NOV6b variant (CG58608- 
02) was assessed using the primer-probe sets Ag2179 and Ag3927 described in Tables 55 and 
56. Please note that only the probe and primer set Ag3927 match the CG5 8608-02 sequence. 
Results from RTQ-PCR runs are shown in Table 57. 



Table 55 . Probe Name Ag2179 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 ' -AAATGGAAGTCAATAGGCAACA-3 • 


58.6 


22 


739 


182 


Probe 


TET-5 ' -AAGACTTCTTGCCTAAAACCTCATTTAAAA-3 ' - 
TAMRA 


63.7 


30 


761 


183 


Reverse 


5 ' -ACACAGCTTTGAACCAATGAAT- 3 1 


58.6 


22 


792 


184 



Table 56. Probe Name Ag3927 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 

NO: 


Forward 


5 1 - GTCCTGATCTGAACTTGGTTCA - 3 ' 


59.2 


22 


980 


185 


Probe 


TET-5 ' - CAGACAACGTCTCCATTATACAACATGACA- 3 ' - 
TAMRA 


66.9 


30 


1009 


186 


Reverse 


5 ' -TTACCATTCCAAATTGCAGTTG-3 ' 


59.9 


22 


1052 


187 
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Table 57. Panel General_screening_panel_vl.4 



Tissue Name 


Relative 
Expression(%) 


III1/*I:M l__ 

ag3927 


D6005-01 Human adipose 


1.5 


1 1 2 1 93 Metastatic melanoma 


1.6 


1 12192 Metastatic melanoma 


0.0 


95280 Epidermis (metastatic melanoma) 


0.0 


95279 Epidermis (metastatic melanoma) 


1.5 


Melanoma (met) SK-MEL-5 


0.0 


112196 Tongue (oncology) 


0.0 


113461 Testis Pool 


100.0 


Prostate ca.(bone met) PC -3 


0.0 


113455 Prostate Pool 


1.0 


103396 Placenta 


0.0 


113463 Uterus Pool 


0.0 


Ovarian carcinoma OVCAR-3 


2.1 


Ovarian carcinoma(ascites) SK-OV-3 


0.0 


95297 Adenocarcinoma (ovary) 


0.0 


Ovarian carcinoma OVCAR-5 


11.8 


Ovarian carcinoma IGROV-1 


6.2 


Ovarian carcinoma OVCAR-8 


8.8 


103368 Ovary 


1.2 


MCF7 breast carcinoma(pleural effusion) 


5.0 


Breast ca. (pleural effusion) MDA-MB-231 


0.0 


112189 ductal cell carcinoma(breast) 


3.1 


Breast ca. (pleural effusion) T47D 


0.0 


Breast carcinoma MDA-N 


0.0 


113452 Breast Pool 


2.1 


103398 Trachea 


7.8 


112354 lung 


0.0 


103374 Fetal Lung 


2.7 


94921 Small cell carcinoma of the lung 


0.0 


Lung ca. (small cell) LX-1 


5.7 


94919 Small cell carcinoma of the lung 


0.0 


Lung ca.(s.cell var.) SHP-77 


0.0 


95268 Lung (Large cell carcinoma) 


0.0 


94920 Small cell carcinoma of the lung 


0.0 


Lung ca.(non-s.cell) NCI-H23 


2.5 


Lung ca.(large cell) NCI-H460 


0.0 


Lung ca.(non-s.cell) HOP-62 


0.0 


Lung ca.(non-s.cl) NCI-H522 


2.7 


103392 Liver 


0.0 


103393 Fetal Liver 


0.0 
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Liver ca.(hepatoblast)_HepG2 


0.0 


113465 Kidney Pool 


32.8 


103373_Fetal Kidney 


2.9 


Renal ca. 786-0 


0.0 


1 12188 renal cell carcinoma 


0.0 


Renal ca. ACHN 


1 0.0 


1 12190 Renal cell carcinoma 


0.0 


Renal ca. TK-10 


2.4 


Bladder 


3.0 


Gastric ca.(liver met)_NCI-N87 


13.4 


112197 Stomach 


0.0 


94938 Colon Adenocarcinoma 


0.0 


Colon ca. SW480 


0.0 


Colon ca.(SW480 met)_SW620 


10.0 


Colon ca. HT29 


1.5 


Colon ca. HCT-116 


0.0 


Colon ca. CaCo-2 


1.4 


83219_CC Well to Mod Diff (OD03866) 


3.1 


94936 Colon Adenocarcinoma 


0.0 


94930_Colon 


0.0 


94935 Colon Adenocarcinoma 


0.0 


113468 Colon Pool 


7.7 


1 13457 Small Intestine Pool 


14.9 


113460 Stomach Pool 


1.8 


1 13467 Bone Marrow Pool 


1.1 


103371 Fetal Heart 


0.0 


113451_Heart Pool 


0.8 


1 13466_Lymph Node Pool 


2.7 


103372 Fetal Skeletal Muscle 


12.5 


113456 Skeletal Muscle Pool 


1.7 


113459_Spleen Pool 


0.0 


113462_Thymus Pool 


2.5 


CNS ca. (glio/astro)_U87-MG 


0.0 


CNS ca. (glio/astro)_U-l 18-MG 


0.0 


CNS ca. (neuro;met)_SK-N-AS 


1.1 


95264_Brain astrocytoma 


0.0 


CNS ca. (astro)_SNB-75 


0.0 


CNS ca. (glio)_SNB-19 


0.0 


CNS ca. (glio)_SF-295 


2.8 


1 13447_Brain (Amygdala) Pool 


7.7 


1 03382 JBrain (cerebellum) 


3.7 


64019-l_brain(fetal) 


27.5 


1 13448_Brain (Hippocampus) Pool 


0.0 


1 13464 Cerebral Cortex Pool 


9.6 


1 13449_Brain (Substantia nigra) Pool 


2.4 



1 13450_Brain (Thalamus) Pool 


9.0 j 


103384 Brain (whole) 


1.2 


113458 Spinal Cord Pool 


3.0 


103375 Adrenal Gland 


0.0 


113454_Pituitary gland Pool 


0.0 


103397_Salivary Gland 


0.9 


103369_Thyroid (female) 


24.7 


Pancreatic ca. CAPAN2 


1.4 


113453 Pancreas Pool 


1.8 



Panel General_screeningj)anel_vl.4 Summary Ag3927 Expression of the NOV6a 
gene in this panel is limited to samples originating from the testis (CT=33) and the kidney. 
Thus, expression of this gene could be used to distinguish testis and kidney tissue from the 
other tissues in this panel. 

Ag2179 Expression of the NOV6a gene is low/unde tec table (Ct values >35) in all 
samples in Panels 1.3D, 2D, 4D, and CNS_neurodegeneration_vl.O. (Data not shown.) 

NOV7a: IGE Receptor Beta Subunit 

Expression of the NOV7a gene (SC126624027 A) was assessed using the primer- 
probe set Ag2178 described in Table 58. Results from RTQ-PCR runs are shown in Table 59. 



Table 58 . Probe Name Ag2178 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
NO; 


Forward 


5 1 - TTGAGAAAGGCAGAGAAATGAA - 3 » 


59. 1 


22 


85 


188 


Probe 


TET-5 1 - CAATAATGCTGAAAGTCATCAATGTAATCA - 3 ' - 
TAMRA 


64.2 


30 


112 


189 


Reverse 


5 ' -ACTGTCCTGTTCTTGGGAATTT- 3 1 


59 


22 


142 


190 



Table 59. Panel 1.3D 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


1.3dx4tm5487 
t_ag2178J)l 


1.3dx4tm5487 
t_ag2178_bl 


Liver adenocarcinoma 


0.0 


Kidney (fetal) 


0.0 


Pancreas 


0.0 


Renal ca. 786-0 


0.0 


Pancreatic ca. CAPAN 2 


0.0 


Renal ca. A498 


0.0 


Adrenal gland 


0.0 


Renal ca. RXF 393 


0.0 


Thyroid 


0.0 


Renal ca. ACHN 


0.0 


Salivary gland 


0.0 


Renal ca. UO-31 


0.0 


Pituitary gland 


0.0 


Renal ca. TK-10 


0.0 


Brain (fetal) 


0.0 


Liver 


0.0 


Brain (whole) 


0.0 


Liver (fetal) 


0.0 


Brain (amygdala) 


0.0 


Liver ca. (hepatoblast) HepG2 


0.0 


Brain (cerebellum) 


0.0 


Lung 


0.0 
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ui ail i I 1 1 1 u L/Uvtii 1 1 puoy 


0.0 


Lung (fetal) 


0.0 


Uiaiii 1 ouuotoima iii^i 


0.0 


Lung ca. (small cell) LX-1 


0.0 


Brain (thalamus 


0.0 


Lung ca. (small cell) NCI-H69 


0.0 


Cprehral Cortex 


0.0 


Lung ca. (s.cell var.) SHP-77 


0.0 


Spinal cord 


0.0 


Lung ca. (large cell)NCI-H460 


0.0 


CNS ca. (glio/astro) U87-MG 


0.0 


Lung ca. (non-sm. cell) A549 


0.0 


CNS ca. (glio/astro) U- 1 1 8-MG 


0.0 


Lung ca. (non-s.cell) NCI-H23 


0.0 


CNS ca Castro) SW1783 


0.0 


Lung ca (non-s.cell) HOP-62 


0.0 


CNS ca.* (neuro; met ) SK-N-AS 


0.0 


Lung ca. (non-s.cl) NCI-H522 


0.0 


CNS ca fastro) SF-539 


0.0 


Lung ca. (squam.) SW 900 


0.0 


CNS ca ( astro) SNB-75 


0.0 


Lung ca. (squam.) NCI-H596 


0.0 


CNS ra (plinkSNB-19 


0.0 


Mammary gland 


0.0 


CNS ca felio) U25 1 


0.0 


Breast ca.* (pi. effusion) MCF-7 


0.0 


CNS ca felitri SF-295 


0.0 


Breast ca.* (pl.ef) MDA-MB-23 1 


0.0 


Heart (feta\} 


0.0 


Breast ca.* (pi. effusion) T47D 


0.0 


Heart 


0.0 


Breast ca. BT-549 


0.0 


Fetal ^kpletal 


0.0 


Breast ca. MDA-N 


0.0 


Sk'plptal mn<:r*Ip 

OKCI.wlul IllUiHC 


0.0 


Ovary 


0.0 


Rnnp m arrow 


0.0 


Ovarian ca. OVCAR-3 


0.0 


Thvmiic 


0.0 


Ovarian ca. OVCAR-4 


0.0 


Snl ppn 


0.0 


Ovarian ca. OVCAR-5 


0.0 


Lynipi! 1IUUC 


0.0 


Ovarian ca OVCAR-8 

Y~/ V 411 lull VU* ▼ V> i >iv \J 


0.0 


Cnlnrprtal 


0.0 


Ovarian ca. IGROV-1 


0.0 


kjVV/IllaVll 


0.0 


Ovarian ca * ^ascites) SIC-OV-3 


0.0 


^mnll intectirip 
Ljlliaii llllCoLillt 


0.0 


Uterus 


0.0 


Cnlnn ra SW480 


0.0 


Placenta 


0.0 


Colon ca.* (SW480 met)SW620 


0.0 


Prostate 


0.0 


Colon ca. HT29 


0.0 


Prostate ca.* (bone met)PC-3 


0.0 


Colon ca. HCT-116 


0.0 


Testis 


100.0 


Colon ca. CaCo-2 


0.0 


Melanoma Hs688(A).T 


0.0 


83219 CC Well to Mod Diff 
(OD03866) 


0.0 


Melanoma* (met) Hs688(B).T 


0.0 


Colon ca. HCC-2998 


0.0 


Melanoma UACC-62 


0.0 


Gastric ca.* (liver met) NCI-N87 


0.0 


Melanoma M14 


0.0 


Bladder 


0.0 


Melanoma LOX IMVI 


0.0 


Trachea 


0.0 


Melanoma* (met) SK-MEL-5 


0.0 


Kidney 


0.0 


Adipose 


0.0 



Panel 1.3D Summary Expression of the NOV7a gene is restricted to the testis 
(CT=32.9). Thus, the expression of this gene could be used to distinguish testis tissue from the 
other samples on the panel 

Expression of the NOV7a gene is low/undetectable (Ct values >35) in all samples in 
Panels 2D and 4D. (Data not shown.) 

NOV8: Muncl8-like 

255 



Expression of the NOV8 gene (SC138745558_A) was assessed using the primer-probe 
set Ag2177 described in Table 60. Results from RTQ-PCR runs are shown in Tables 61-64. 



Table 60 . Probe Name Ag2177 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 ' - TCCAGTGTTCAAAGCTTCTTTC - 3 ' 


58.6 


22 


937 


191 


Probe 


FAM-5 ' -CCCAAGCAAATTTGTCCTTATCACCG-3 • -TAMRA 


68.9 


26 


983 


192 


Reverse 


5 ' - CGAGCTTTCCAAATGTATCAAG- 3 ' 


58.9 


22 


1014 


193 



Table 61. Panel 1.3D 



Tissue Name 


Relative 
Expressionf%} 


Tissue Name 


Relative 
Expression(%) 


1.3dtm4176f 
ag2177 


1.3dtm4176f 
ag2177 


Liver adenocarcinoma 


14.6 


Kidney (fetal) 


8.4 


Pancreas 


3.3 


Renal ca. 786-0 


1.3 


Pancreatic ca. CAPAN 2 


7.4 


Renal ca. A498 


13.1 


Adrenal gland 


9,8 


Renal ca. RXF 393 


0.9 


Thyroid 


13.4 


Renal ca. ACHN 


11.1 


Salivary gland 


3.3 


Renal ca. UO-31 


24.7 


Pituitary gland 


16.8 


Renal ca. TK-10 


6.7 


Brain (fetal) 


8.1 


Liver 


1.9 


Brain (whole) 


13.9 


Liver (fetal) 


6.5 


Brain (amygdala) 


16.0 


Liver ca. (hepatoblast) HepG2 


0.4 


Brain (cerebellum) 


7.6 


Lung 


12.0 


Brain (hippocampus) 


72.7 


Lung (fetal) 


6.8 


Brain (substantia nigra) 


6.0 


Lung ca. (small cell) LX-1 


1.6 


Brain (thalamus) 


16.2 


Lung ca. (small cell) NCI-H69 


14.8 


Cerebral Cortex 


45.1 


Lung ca. (s.cell var.) SHP-77 


14.3 


Spinal cord 


8.4 


Lung ca. (large cell)NCI-H460 


8.0 


CNS ca. (glio/astro) U87-MG 


28.7 


Lung ca. (non-sm. cell) A549 


12.1 


CNS ca. (glio/astro) U-118-MG 


34.4 


Lung ca. (non-s.cell) NCI-H23 


18.9 


CNS ca, (astro) SW1783 


14.8 


Lung ca (non-s.cell) HOP-62 


13.1 


CNS ca * (neuro; met ) SK-N-AS 


56.3 


Lung ca. (non-s.cl) NCI-H522 


10.4 


CNS ca. (astro) SF-539 


14.2 


Lung ca. (squam.) SW 900 


4.7 


CNS ca. (astro) SNB-75 


21.5 


Lung ca. (squam.) NCI-H596 


6.3 


CNS ca. (glio) SNB-19 


7.9 


Mammary gland 


14.4 


CNSca. (glio)U251 


8.1 


Breast ca.* (pi. effusion) MCF-7 


4.4 


CNS ca. (glio) SF-295 


22.4 


Breast ca* (p!,ef) MDA-MB-231 


39.8 


Heart (fetal) 


12.0 


Breast ca.* (pi. effusion) T47D 


6.2 


Heart 


2.8 


Breast ca. BT-549 


100.0 


Fetal Skeletal 


42.0 


Breast ca. MDA-N 


10.4 


Skeletal muscle 


4.6 


Ovary 


31.0 


Bone marrow 


5.8 


Ovarian ca. OVCAR-3 


6.7 


Thymus 


5.6 


Ovarian ca. OVCAR-4 


4.5 
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Spleen 


9.0 


Ovarian ca. OVCAR-5 


8.0 


Lymph node 


4.5 


Ovarian ca. OVCAR-8 


2.1 


Colorectal 


13.9 


Ovarian ca. IGROV-1 


0.9 


Stomach 


7.4 


Ovarian ca.* (ascites) SK-OV-3 


13.3 


Small intestine 


8.4 


Uterus 


10.8 


Colon ca. SW480 


8.1 


Placenta 


10.4 


Colon ca.* (SW480 met)SW620 


2.5 


Prostate 


4.0 


Colon ca. HT29 


0.5 


Prostate ca.* (bone met)PC-3 


4.1 


Colon ca. HCT-116 


5.6 


Testis 


14.2 


Colon ca. CaCo-2 


0.1 


Melanoma Hs688(A).T 


10.6 


83219 CC Well to Mod Diff 
(OD03866) 


6.7 


Melanoma* (met) Hs688(B).T 


4.2 


Colon ca. HCC-2998 


39.8 


Melanoma UACC-62 


3.7 


Gastric ca.* (liver met) NCI-N87 


1.4 


Melanoma Ml 4 


3.9 


Bladder 


3.5 


Melanoma LOX IMV1 


4.5 


Trachea 


12.9 


Melanoma* (met) SK-MEL-5 


9.5 


Kidney 


5.1 


Adipose 


7.2 


Table 62. Panel 2D 


Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


2dtm4177f ag2 
177 


2dtm4177f ag2 
177 


Normal Colon GENPAK 061003 


80.1 


Kidney NAT Clontech 8120608 


24.7 


83219 CC Well to Mod Diff 
COD03866) 


9.1 


Kidney Cancer Clontech 8120613 


31.9 


83220 CC NAT (OD03866) 


16.3 


Kidney NAT Clontech 8120614 


31.2 


83221 CC Gr.2 rectosigmoid 
(OD03868) 


12.5 


Kidney Cancer Clontech 9010320 


31.6 


83222 CC NAT (OD03868) 


6.3 


Kidney NAT Clontech 9010321 


43.2 


83235 CC Mod Diff (ODO3920) 


7.7 


Normal Uterus GENPAK 061018 


12.3 


83236 CC NAT (ODO3920) 


21.6 


Uterus Cancer GENPAK 06401 1 


35.8 


83237 CC Gr.2 ascend colon 
(OD03921) 


27.7 


Normal Thyroid Clontech A+ 
6570-1 


26.2 


83238 CC NAT (OD03921) 


23.5 


Thyroid Cancer GENPAK 064010 


43.5 


83241 CCfrom Partial 
Hepatectomv (ODO4309) 


25.7 


Thyroid Cancer INVITROGEN 
A302152 


23.2 


83242 Liver NAT CODO4309) 


24.1 


Thyroid NAT INVITROGEN 
A302153 


37.9 


87472 Colon mets to lung 
(OD04451-01) 


10.3 


Normal Breast GENPAK 061019 


35.1 


87473 Luns NAT (OD04451-02) 


18.7 


84877 Breast Cancer (OD04566) 


37.4 


Normal Prostate Clontech A+ 
6546-1 


9.4 


85975 Breast Cancer (OD04590- 
0D 


53.6 


84140 Prostate Cancer (OD04410) 


41.8 


85976 Breast Cancer Mets 
(OD04590-03) 


42.9 


84141 Prostate NATCOD04410) 


36.3 


87070 Breast Cancer Metastasis 
(OD04655-05) 


45.7 


87073 Prostate Cancer (OD04720- 
0D 


33.2 


GENPAK Breast Cancer 064006 


19.9 


87074 Prostate NAT (OD04720- 
02} 


64.2 


Breast Cancer Res. Gen. 1 024 


42.3 
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Normal Lung GENPAK 061010 


71.2 


Breast Cancer Clontech 9100266 


46.3 


83239 Lung Met to Muscle 
(OD04286) 


36.1 


Breast NAT Clontech 9100265 


32.8 


83240 Muscle NAT (OD04286) 


22.8 


Breast Cancer INVITROGEN 
A209073 


26.6 


84136 Lung Malignant Cancer 
(OD03126) 


48.0 


Breast NAT INVITROGEN 
A2090734 


23.5 


84137 Lung NAT (OD03126) 


53.6 


Normal Liver GENPAK 061009 


9.4 


84871 Lung Cancer (OD04404) 


31.6 


Liver Cancer GENPAK 064003 


6.2 


84872 Lung NAT (OD04404) 


26.2 


\ ivpr Canrer Research Genetics 

RNA 1025 


10.7 


84875 Lung Cancer ( OD04565) 


11.6 


T iver Cancer Research Genetics 
RNA 1026 


11.0 


84876 Lung NAT (OD04565) 


11.5 


Paired I iver Cancer Tissue 
Research Genetics RNA 6004-T 


12.2 


85950 Lung Cancer (OD04237-01) 


66.0 


Paired Liver Tissue Research 
Genetics RNA 6004-N 


12.2 


85970 Lung NAT (OD04237-02) 


23.2 


Paired Liver Cancer Tissue 
Research Genetics RNA 6005-T 


9.5 


83255 Ocular Mel Met to Liver 
fODO43i0) 


23.7 


Paired Liver Tissue Research 
Genetics RNA 6005-N 


5.3 


oiZDO Liver IN A 1 (UUU431U) 


17.9 


Mrvrmal RlaHffor HFNPAK 061001 
lNOrmal olaUUCI VJC1N r /\ IS. WIWJ 


30.4 


o4i jy Melanoma jvjets to Lung 
fOD04321) 


42.3 


RIq/Mpt Panrpr Rpcpnrrh OfTlPtlf*?; 
DlduUll V_>ailkCI jxc&Cal K^ii uciicuuj 

RNA 1023 


11.0 


84138 Lung NAT (OD04321) 


42.0 


Bladder Cancer INVITROGEN 
A302173 


16.3 


Normal Kidney GENPAK 061008 


85.3 


87071 Bladder Cancer (OD04718- 
Ql) 


56.6 


83786 Kidnev Ca, Nuclear grade 2 


100.0 


87072 Bladder Normal Adiacent 


44.1 


(OD04338) 


COD047 18-03) 


83787 Kidnev NAT (OD04338) 


49.7 


Normal Ovary Res. Gen. 


19.3 


o3/oo Kidnev La Nuclear graae 
1/2 (OD04339) 


38.2 


Ovarian Cancer GENPAK 064008 


31.6 


83789 Kidnev NAT (OD04339) 


59.5 


8749? Ovarv Cancer fOD04768- 
071 


34.6 


83790 Kidnev Ca, Clear ceil type 
(OD04340) 


68.8 


87493 Ovarv NAT (OD04768-08) 


8.2 


83791 Kidnev NAT (OD04340) 


50.7 


Normal Stomach GENPAK 
061017 


25.3 


83792 Kidnev Ca, Nuclear grade 3 
(OD04348) 


13.5 


Gastric Cancer Clontech 9060358 


12.2 


83793 Kidnev NAT (OD04348) 


25.9 


NAT Stomach Clontech 9060359 


22.4 


87474 Kidnev Cancer (OD04622- 
01} 


23.5 


Gastric Cancer Clontech 9060395 


30.8 


87475 Kidnev NAT f OD04622-03) 


9.1 


NAT Stomach Clontech 9060394 


24.8 


85973 Kidnev Cancer (OD04450- 
0D 


45.1 


Gastric Cancer Clontech 9060397 


18.4 


85974 Kidnev NAT (OD04450-03) 


37.4 


NAT Stomach Clontech 9060396 


12.4 


Kidney Cancer Clontech 8120607 


30.6 


Gastric Cancer GENPAK 064005 


31.2 


Table 63. Panel 4D 


Tissue Name 


Relative 
Expression(%X_ 


Tissue Name 


Relative 
Expression(%) 


4dtm4178f_ 
ag2177 


4dtm4178f_ 
ag2177 


93768_Secondary Thl_anti- 


11.6 


93 100_HUVEC (Endothelial)JL- 


25.0 
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CD28/anti-CD3 




lb 




93769_Secondary Th2_anti- 
CD28/anti-CD3 


42.9 


93779_HUVEC (EndotnenaljJFN 
gamma 


52.1 


93770_Secondary Tr l_anti- 
CD2o/anti-CD3 




93102 HUVEC 
(EndothelialLTNF alpha + I FN 
gamma 


1 

jj. i 


93573_Secondary Thl_resting day 
4-6 in IL-2 


16.7 


93101 HUVEC 
(Endothelial)_TNF alpha + IL4 


41.8 


93572 Secondary Th2_jesting day 
4-6 in IL-2 


24.8 


93781 HUVEC (Endothelial) IL- 
11 


19.1 


93571 Secondary Trl resting day 
4-6 in IL-2 


19.2 


93583_Lung Microvascular 
Endothelial Cells none 


40.6 


93568_primary Thl_anti- 
CD28/anti-CD3 


44.4 


93584_Lung Microvascular 
Endothelial Cells_TNFa (4 ng/ml) 
andILlb(l ng/ml) 


37.6 


93569 _primary Th2_anti- 
CD28/anti-CD3 


43.2 


92662_Microvascular Dermal 
endothelium none 


58.2 


93570 j>rimary Trl_anti- 
CD28/anti-CD3 


60.7 


92663_Microsvasular Dermal 
endothehum_TNFa (4 ng/ml) and 
ILlb(l ng/ml) 


35.1 


93565_primary Th Westing dy 4-6 
in IL-2 


84.7 


93773_Bronchial 

epithelium TNFa (4 ng/ml) and 

ILlb(l ng/ml)** 


31.6 


93566_primary Th2 resting dy 4-6 
in IL-2 


55.5 


93347_Small Airway 
Epithelium_none 


17.7 


93567_primary Trl resting dy 4-6 
in IL-2 


42.0 


93348_Small Airway 
Epithelium TNFa (4 ng/ml) and 
ILlb(l ng/ml) 


72.2 


93351_CD45RACD4 
lymphocyte_anti-CD28/anti-CD3 


31.0 


92668_Coronery Artery 
SMC_resting 


38.4 


93352_CD45RO CD4 
lymphocyte_anti-CD28/anti-CD3 


37.6 


92669 Coronery Artery 
SMCJTNFa (4 ng/ml) and ILlb (1 
ng/ml) 


u.u 


93251_CD8 Lymphocytes_anti- 
CD28/anti-CD3 


21.0 


93 1 u / _astrocytes_resting 


z/.y 


93353_chronic CD8 Lymphocytes 
2ry_resting dy 4-6 m IL-2 


24.0 


93l08_astrocytesJTNFa (4 ng/ml) 
and ILlb (1 ng/ml) 


17 7 


93574_chronic CD8 Lymphocytes 
2ry_activated CD3/CD28 


22.1 


92666 KU-812(Basophil)_resting 


22.8 


93154 CD4 none 


14.5 


92667_KU-812 
(Basophil) PMA/ionoycin 


49.0 


93252 Secondary 
Thl/Th2/Trl anti-CD95 CHI 1 


30.1 


93579JXD1 106 
(Keratinocytes)_none 


13.8 


93103_LAK cells_resting 


38.7 


93580 JXDl 106 
(Keratinocytes)_TNFa and IFNg 
** 


5.6 


93788 LAK cells IL-2 


29.5 


93791_Liver Cirrhosis 


7.9 


93787 LAK cells IL-2+IL-12 


21.6 


93792__Lupus Kidney 


4.6 


93789_LAK cellsJL-2+IFN 
gamma 


38.7 


93577 NCI-H292 


48.6 


93790 LAK cells IL-2+IL-18 


49.3 


93358 NCI-H292 IL-4 


63.3 


93104_LAK 

cells_PMA/ionomycin and IL-I8 


17.4 


93360 NCI-H292 IL-9 


66.4 


93578_NK Cells IL-2_resting 


25.3 


93359 NCI-H292 IL-13 


34.6 


93109_Mixed Lymphocyte 
ReactionTwo Way MLR 


31.6 


93357 NCI-H292 1FN gamma 


31.6 


931 10_Mixed Lymphocyte 
ReactionTwo Way MLR 


15.7 


93777 HPAEC - 


32.5 
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931 1 1 JVlixed Lymphocyte 
Reaction^ 1 wo way MLR 


J /. 1 


93778 J4PAECJL-1 beta/TNA 
alpha 


41.0 


931 ^Mononuclear Cells 
(rBivit^s) _i esting 


l c\ (\ 
iU.U 


93254_Normal Human Lung 
Fibroblast none 


11 
J /.0 


93113 Mononuclear Cells 
(PBMCs)_PWM 


66.9 


93253_NormaI Human Lung 

r JoroDiasi__ i iNra \h ng/mj ) ana il,- 

lb (1 ng/ml) 


24.0 


931 14 Mononuclear Cells 
(PBMCs)_PHA-L 


35.8 


/^iNorrnai nurnan lAing 
Fibroblast IL-4 


71.7 


93249_Ramos (B celI)_none 


27.2 


yjzjo lNurmai riuiTian i^ung 
Fibroblast IL-9 


55.5 


93250__Ramos (B cell)_ionomycin 


vl.\) 


93255_Normal Human Lung 
rlDroDiaSt 


4 i.o 


93349 J3 lymphocytes_PWM 


76.8 


93258_Normal Human Lung 
FibroblastlFN gamma 


61.1 


93350 B lymphoytes CD40L and 
IL-4 


58.2 


93106_Dermal Fibroblasts 
CCD1070_resting 


57.8 


r\r\ r f r pat \ 

92665_EOL-l 

(EosinophiI)__dbcAMP 

differentiated 


29.3 


93361_Dermal Fibroblasts 
CCD107U_iNh alpha 4 ng/ml 




93248 EOL-1 

(Eosinophil)_dbcAMP/PMAionom 
ycin 


20.9 


93105 Dermal Fibroblasts 
CCD1070JL-1 beta 1 ng/ml 


31.0 


Q/^Sfi HpnHritir fVIU nnnp 

7JJJU L^CliUJ lUL- vCtlo llUllC 


24.8 


93772_dermal fibroblastJFN 


32.8 


93355_Dendritic Cells_LPS 100 
ng/ml 


20.6 


93771 dermal fibroblast IL-4 


70.2 


93775 Dendritic Cells anti-CD40 


28.9 


93260 IBD Colitis 2 


2.2 


93774_Monocytes_resting 


30.4 


93261 IBDCrohns 


2.8 


93776_Monocytes_LPS 50 ng/ml 


21.9 


735010 Colon normal 


30.1 


935 8 l_Macrophages_resting 


51.8 


735019_Lung_none 


29.7 


93582_MacrophagesJJPS 100 
ng/ml 


18.3 


64028- 1 _Thymus_none 


49.3 


93098__HUVEC 
(Endothelial)_none 


52.9 


64030- l_Kidney_none 


35.6 


93099_HUVEC 
(Endothelial) starved 


100.0 






Table 64. Panel CNS neurodegeneration vl.O 


Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


tm6900f_ 
ag2177 alsl 


tm6900f 
ag2177_alsl 


AD 1 Hippo 


0.0 


Control (Path) 3 Temporal Ctx 


4.5 


AD 2 Hippo 


21.5 


Control (Path) 4 Temporal Ctx 


34.0 


AD 3 Hippo 


5.6 


AD 1 Occipital Ctx 


13.8 


AD 4 Hippo 


6.8 


AD 2 Occipital Ctx (Missing) 


0.0 


AD 5 Hippo 


66.5 


AD 3 Occipital Ctx 


6.4 


AD 6 Hippo 


34.0 


AD 4 Occipital Ctx 


29.1 


Control 2 Hippo 


38.5 


AD 5 Occipital Ctx 


45.7 


Control 4 Hippo 


11.4 


AD 6 Occipital Ctx 


0.1 


Control (Path) 3 Hippo 


0.0 


Control 1 Occipital Ctx 


4.5 


AD 1 Temporal Ctx 


11.4 


Control 2 Occipital Ctx 


69.7 


AD 2 Temporal Ctx 


38.6 


Control 3 Occipital Ctx 


16.1 


AD 3 Temporal Ctx 


4.8 


Control 4 Occipital Ctx 


8.2 
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AU 4 i emporal Ctx 


u.o 


Control (Path) 1 Occipital Ctx 


70.8 


AU d ini i emporal ctx 


100.0 


Control (rath) 2 Occipital Ctx 


0.0 


\ f\ C Curt Tawinnrnl /"""fx/- 

AU j bup i emporal ctx 


3U.4 


Control (Path) 3 Occipital Ctx 


4.2 


au o Jnr i emporal ctx 


Do.y 


Control (rath) 4 Uccipital Ctx 


12.6 


au o oup temporal ctx 


30. j 


Control l Parietal Ctx 


/.O 


Cnntml \ Temnrvral Ctx 


9.7 






Control 2 Temporal Ctx 


57.5 


Control 3 Parietal Ctx 


0.0 


Control 3 Temporal Ctx 


14.4 


Control (Path) 1 Parietal Ctx 


82.8 


Control 3 Temporal Ctx 


7.6 


Control (Path) 2 Parietal Ctx 


24.3 


Control (Path) 1 Temporal Ctx 


58.9 


Control (Path) 3 Parietal Ctx 


4.0 


Control (Path) 2 Temporal Ctx 


30.2 


Control (Path) 4 Parietal Ctx 


33.8 



Panel 1.3D Summary Expression of the NOV8 gene is ubiquitous among the samples 
in this panel, with highest expression in a sample derived from a breast cancer cell line (BT- 
549) (CT=27.4). In addition, there is substantial expression in a neuroblastoma cell line (SK- 
N-ASY Of note is the difference in expression between the sample of fetal skeletal muscle and 
its adult counterpart. Thus, the expression of this gene could be used to distinguish skeletal 
muscle from fetal and adult sources. 

In addition, there is substantial expression of this gene in the hippocampus and cerebral 
cortex. Munc 18 appears to be critically involved in the process of synaptic vesicle docking 
prior to neurotransmitter release. Since the NOV8 gene product is a Munc 18 homolog, 
inhibition of the function of this protein may have therapeutic benefit in any disease in which 
selective decreases of neurotransmission has been shown to ameliorate symptomology (e.g., 
epilepsy or other seizure disorders, schizophrenia, bipolar disorder or anxiety). 

The NOV8 gene encodes a putative intracellular protein with moderate expression in 
many metabolic tissues including adipose, adrenal gland, adult and fetal heart, adult and fetal 
liver, adult and fetal skeletal muscle, pancreas, pituitary and thyroid. Thus, this protein may be 
important for the pathogenesis and/or treatment of disease in any or all of these tissues, 
including obesity and diabetes. 

Panel 2D Summary Expression of the NOV8 gene is ubiquitous among the samples in 
this panel, with highest expression in a kidney cancer sample (CT=27.1). Thus, the expression 
of this gene could be used to distinguish between this kidney cancer and the other samples in 
the panel. 

Panel 4D Summary The NOV8 gene is widely expressed among the samples in this 

panel, with highest expression in endothelial (HUVEC) cells (CT=26.7). Significantly, 

expression of the NOV8 gene is higher in in activated B cells than in resting B cells. Small 

molecule drugs that inhibit the function of the NOV8 gene product may reduce the function of 

activated B cells and may reduce or eliminate the symptoms in patients with autoimmune and 
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inflammatory diseases such as lupus erythematosus, Crohn's disease, ulcerative colitis, 
asthma, psoriasis, and rheumatoid arthritis. 

Panel CNSneurodegenerationjvl.O Summary The NOV8 gene is widely expressed 
among the samples in this panel, with highest expression in the temporal cortex of an 
Alzheimer's patient (CT=26.6). While the expression of this gene does not appear be specific 
to Alzheimer's disease, this panel confirms expression at the moderate/high level in the brain 
in an additional set of individuals (Voets et al., Muncl8-1 promotes large dense-core vesicle 
docking. Neuron. 31(4):581-91, 2001). 

NOV9: Immunoglobulin-like 

Expression of the NOV9a gene (SC 1 386735 1 1_A) and the NOV9b variant 
(CGI 06625-02) was assessed using the primer-probe set Ag2176 described in Table 65. 
Results from RTQ-PCR runs are shown in Tables 66 -70, 



Table 65 . Probe Name Ag21 76 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 ' -GGATAACGGCACCTACACTTG-3 1 


59.5 


21 


1006 


194 


Probe 


TET-5 » - AGGCGTCCAATAAGCACGGCCAT - 3 1 -TAMRA 


71.4 


23 


1029 


195 


Reverse 


5 ' - CAGGGTCGTAGACCACAAGTAC - 3 ' 


58.7 


22 


1067 


196 



Table 66. Panel 1.3D 



Tissue Name 


Relative 
Express ion(%) 


Tissue Name 


Relative 
Express ion(%) 


1.3dtm4274t_ 
ag2176 


1.3dtm4274t_ 
ag2176 


Liver adenocarcinoma 


6.4 


Kidney (fetal) 


3.6 


Pancreas 


1.5 


Renal ca. 786-0 


0.0 


Pancreatic ca. CAPAN 2 


0.4 


Renal ca. A498 


3.3 


Adrenal gland 


4.5 


Renal ca. RXF 393 


0.1 


Thyroid 


1.0 


Renal ca. ACHN 


1.0 


Salivary gland 


U 


Renal ca. UO-31 


2.8 


Pituitary gland 


8.7 


Renal ca. TK-10 


1.7 


Brain (fetal) 


13.6 


Liver 


0.6 


Brain (whole) 


28.5 


Liver (fetal) 


0.7 


Brain (amygdala) 


35.4 


Liver ca. (hepatoblast) HepG2 


2.5 


Brain (cerebellum) 


9.8 


Lung 


1.3 


Brain (hippocampus) 


100.0 


Lung (fetal) 


1.6 


Brain (substantia nigra) 


21.8 


Lung ca. (small cell) LX-1 


0.4 


Brain (thalamus) 


48.0 


Lung ca. (small cell) NCI-H69 


1.8 


Cerebral Cortex 


10.2 


Lung ca. (s.cell var.) SHP-77 


2.3 


Spinal cord 


24.1 


Lung ca. (large cell)NCI-H460 


0.7 


CNS ca. (glio/astro) U87-MG 


0.3 


Lung ca. (non-sm. cell) A549 


1.2 


CNS ca. (glio/astro) U-l 18-MG 


0.3 


Lung ca. (non-s.cell) NC1-H23 


1.0 
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CNS ca. (astro) SW1783 


0.4 


Lung ca (non-s.cell) HOP-62 


1.5 


CNS ca.* (neuro; met ) SK-N-AS 


2.8 


Lung ca. (non-s.cl) NCI-H522 


1.9 


CNS ca. (astro) SF-539 


0.2 


Lung ca. (squam.) SW 900 


1.5 


CNS ca. (astro) SNB-75 


7.4 


Lung ca. (squam.) NCI-H596 


0.1 


CNS ca. (glio) SNB-19 


4.9 


Mammary gland 


4.3 


CNS ca. (glio)U251 


2.4 


Breast ca.* (pi. effusion) MCF-7 


0.8 


CNS ca. (glio) SF-295 


3.0 


Breast ca.* (pl.ef) MDA-MB-231 


0.3 


Heart (fetal) 


2.1 


Breast ca * (pi. effusion) T47D 


0.5 


Heart 


0.8 


Breast ca. BT-549 


3.4 


Fetal Skeletal 


4.6 


Breast ca. MDA-N 


0.3 


Skeletal muscle 


0.3 


Ovary 


1.4 


Bone marrow 


0.3 


Ovarian ca. OVCAR-3 


1.0 


Thymus 


0.3 


Ovarian ca. OVCAR-4 


1.0 


Spleen 


0.4 


Ovarian ca. OVCAR-5 


2.3 


Lymph node 


0.2 


Ovarian ca. OVCAR-8 


0.4 


Colorectal 


0.3 


Ovarian ca. IGROV-1 


0.6 


Stomach 


2.6 


Ovarian ca.* (ascites) SK-OV-3 


1.6 


Small intestine 


2.5 


Uterus 


2.0 


Colon ca. b W450 


1 1 o 


r lacenia 


0.1 


Lolon ca. W4oU met)bWozu 


u.o 


r robiaie 


4.7 


Colon ca. n 1 ly 


n a. 


r rusidie id. ^Duiic inci y ;rv_/-~> 


0.8 


Lolon ca. HL 1 - 1 lo 


i .j 


i esus 


2.1 


Lolon ca. LaLo-i 


n o 
u.y 


ivieianoma nsooo^/\ ). i 


0.1 


83219 CC Well to Mod Diff 
(OD03866) 


0.3 


Melanoma* (met) Hs688(B).T 


0.0 


Colon ca. HCC-2998 


1.0 


Melanoma UACC-62 


1.1 


Gastric ca.* (liver met) NCI-N87 


1.5 


Melanoma M14 


0.0 


Bladder 


0.4 


Melanoma LOX IMVI 


0.0 


Trachea 


6.8 


Melanoma* (met) SK-MEL-5 


0.7 


Kidney 


2.6 


Adipose 


0.1 


Table 67. Panel 2D 


Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


2dtm4275t 
_ag2176 


2dtm4275t 
_ag2176 


Normal Colon GENPAK 061003 


31.0 


Kidney NAT Clontech 8120608 


45.7 


83219 CC Well to Mod Diff 
(OD03866) 


6.7 


Kidney Cancer Clontech 8 1 206 1 3 


46.3 


83220 CC NAT TOD03866) 


10.0 


Kidney NAT Clontech 8 1 206 1 4 


66.0 


83221 CC Gr.2 rectosigmoid 
(OD03868) 


1.4 


Kidney Cancer Clontech 9010320 


11.2 


83222 CC NAT (OD03868) 


6.7 


Kidney NAT Clontech 9010321 


100.0 


83235 CC Mod Diff (ODO3920) 


3.4 


Normal Uterus GENPAK 061018 


5.0 


83236 CC NAT (ODO3920) 


3.2 


Uterus Cancer GENPAK 06401 1 


16.5 


83237 CC Gr.2 ascend colon 
(OD03921) 


6.5 


Normal Thyroid Clontech A+ 
6570-1 


12.5 


83238 CC NAT (OD03921) 


8.8 


Thyroid Cancer GENPAK 064010 


6.2 


83241 CC from Partial 


5.2 


Thyroid Cancer 1NVITROGEN 


1.0 
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Heoatectomv (ODO4309) 




A302152 






8 7 


Thyroid NAT INVITROGEN 


14.7 


87472 Colon mets to lung 


6.8 


Normal Breast GEN PA K 061019 


27.7 


87473 Lung NAT (OD04451-02) 


4.9 


84877 Breast Cancer (OD04566) 


17.4 


Normal Prostate Clontech A+ 
6546-1 


61.6 


85975 Breast Cancer (OD04590- 

on 


35.6 


84140 Prostate Cancer (0004410^ 


37.6 


85976 Breast Cancer Mets 
(OD045 90-03) 


38.2 


£4 1 4 1 Prostate NAT (OD044 1 0"» 


29.7 


87070 Breast Cancer Metastasis 
(OD04655-05) 


23.7 


87073 Prostate Cancer COD04720- 
ui } 


28.7 


GFNPAK Breast Cancer 064006 


10.2 


87074 Prostate NAT f OD04720- 

A7~\ 


67 8 


Rrpa«jt Panrpr Rps Gpn 1074 


34.2 


M/wnol I una f.PWPA V A6 1 A 1 0 

iNormai Lung ufciNr aiv uo iu iu 


14 0 




17.8 


83239 Lung Met to Muscle 
(OD04286) 


3.1 


Breast NAT Clontech 9100265 


19.9 


83240 Muscle NAT (OD042S6) 


5.2 


Breast Cancer INVITROGEN 
A209073 


41.8 


84136 Lung Malignant Cancer 
(OD03126) 


14.6 


Breast NAT INVITROGEN 
A2090734 


25.2 


84117 r im(T MAT /Tinn^ 1 76\ 


6 1 

U.J 


Normal T iver GFNPAK 061009 

in \ji 1 Hill Liivtl VJL>1> i rviv i s 


2.4 


84871 Lung Cancer (OD04404) 


21.9 


Liver Cancer GENPAK 064003 


1.2 


84872 Lung NAT (OD04404) 


8.2 


Liver Cancer Research Genetics 
RNA 1025 


3.4 


84875 Lung Cancer fOD04565) 


13.5 


Liver Cancer Research Genetics 
RNA 1026 


2.8 




1 7 


Paired Liver Cancer Tissue 

Rpcpnrrh fipnptirc RNA 6004-T 


7.3 


S^QS^A T unrr Pan^Ar /TinA4737 01 \ 

Bj?3u lAing cancer \ \ju\jhz.j /-ui j 


jj. i 


Paired Liver Tissue Research 
Genetics RNA 6004-N 


1.0 


G<JG7A r nMfT MAT /AnA4717 A7^ 

oDy/u Lung in At {kjuwzj s-yji) 


0 7 


Paired Liver Cancer Tissue 

Rpcparrh Gpnptirs RNA 6005-T 


1.9 


83255 Ocular Mel Met to Liver 
fnnn4i 10^ 


6 7 


Paired Liver Tissue Research 
Genetics RNA 6005-N 


2.1 


83256 Liver NAT (ODO4310) 


6.2 


Normal Bladder GENPAK 061001 


15.8 


84139 Melanoma Mets to Lung 


60.7 


Bladder Cancer Research Genetics 
RNA 1023 


4.0 


84118 T ima NAT (Or>041?n 


7.5 


Bladder Cancer INVITROGEN 
A302173 


13.2 


Normal Kidnpv GFNPAK 061008 


35.1 


87071 Bladder Cancer TOD047 18- 

on 


29.5 


83786 Kidney Ca, Nuclear grade 2 


85.9 


87072 Bladder Normal Adjacent 


4.7 




ODD047 18-03^ 


83787 Kidnev NAT (OD04338) 


28.7 


Normal Ovary Res. Gen. 


16.6 


83788 Kidnev Ca Nuclear grade 
1/2(OD04339) 


6.8 


Ovarian Cancer GENPAK 064008 


26.4 


83789 Kidney NAT (OD04339) 


64.6 


OT/|f\1 f\,,n^xt r*rm~r%~ (C\Y\(\A 1 £. Q 

o/4yz uvary Cancer (UL)U4/oo- 
07} 


9.5 


83790 Kidnev Ca. Clear cell type 
(OD04340) 


2.8 


87493 Ovary NAT (OD04768-08) 


3.0 


83791 Kidney NAT (OD04340) 


27.2 


Normal Stomach GENPAK 
061017 


15.9 


83792 Kidnev Ca, Nuclear grade 3 
(OD04348) 


2.7 


Gastric Cancer Clontech 9060358 


2.8 
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83793 KidnevNAT (OD04348) 


14.9 


NAT Stomach Clontech 9060359 


9.6 


87474 Kidney Cancer (OD04622- 
01} 


8.7 


Gastric Cancer Clontech 9060395 


21.5 


87475 KidnevNAT (OD04622-03) 


9.9 


NAT Stomach Clontech 9060394 


10.5 


85973 Kidnev Cancer (OD04450- 
0D 


36.9 


Gastric Cancer Clontech 9060397 


25.7 


85974 Kidnev NAT (OD04450-03) 


16.6 


NAT Stomach Clontech 9060396 


5.1 


Kidney Cancer Clontech 8120607 


20.2 


Gastric Cancer GENPAK 064005 


6.9 



Table 68 . Panel 4D 



Tissue Name 


Relative Expression(%) 


4dx4tm4234t 
_ag2!76_a2 


4dtm4276t 
_ag2176 


93768_Secondary Thl_anti-CD28/anti-CD3 


0.8 


0.9 


93769 Secondary Th2_anti-CD28/anti-CD3 


0.6 


0.7 


93770 Secondary Trl anti-CD28/anti-CD3 


0.8 


1.7 


93573_Secondary Thl_resting day 4-6 in 1L-2 


0.2 


1.3 


93572_Secondary Th2_resting day 4-6 in IL-2 


0.2 


0.3 


9357i_Secondary Trlresting day 4-6 in IL-2 


0.3 


1.4 


93568 primary Thl anti-CD28/anti-CD3 


0.4 


0.8 


93569_primary Th2 anti-CD28/anti-CD3 


0.0 


0.9 


93570_primary Trl anti-CD28/anti-CD3 


0.4 


0.2 


93565 ^primary Thl_resting dy 4-6 in IL-2 


0.9 


2.2 


93566 primary Th2 resting dy 4-6 in IL-2 


0.4 


0.9 


93567_primary Trl resting dy 4-6 in IL-2 


0.1 


0.7 


93351 CD45RA CD4 lymphocyte_anti-CD28/anti-CD3 


0.8 


1.6 


93352 CD45RO CD4 lymphocyte anti-CD28/anti-CD3 


0.6 


0.5 


9325 1_CD8 Lymphocytes_anti-CD28/anti-CD3 


0.7 


0.8 


93353_chronic CD8 Lymphocytes 2ry_resting dy 4-6 in IL-2 


0,4 


0.3 


93574 chronic CD8 Lymphocytes 2ry_activated CD3/CD28 


0.0 


1.1 


93354 CD4 none 


0.1 


0.2 


93252_SecondaryThl/Th2/Trl_anti-CD95 CHI 1 


0.6 


0.2 


93103 LAK cells resting 


0.7 


1.0 


93788 LAK cells IL-2 


0.3 


0.5 


93787 LAK cells IL-2+IL-12 


0.4 


0.4 


93789 LAK cells IL-2+IFN gamma 


0.4 


0.2 


93790 LAK cells IL-2+IL-18 


0.6 


0.9 


93104 LAK cells PMA/ionomycin and IL-18 


0.3 


1.5 


93578 NK Cells IL-2 resting 


0.2 


1.2 


93109 Mixed Lymphocyte Reaction Two Way MLR 


0.6 


1.1 


93110 Mixed Lymphocyte Reaction Two Way MLR 


0.4 


0.2 


93 1 1 1 Mixed Lymphocyte Reaction Two Way MLR 


0.5 


0.2 


93112 Mononuclear Cells (PBMCs) resting 


0.1 


0.1 


93 1 13 Mononuclear Cells (PBMCs)_PWM 


0.7 


1.2 


93114 Mononuclear Cells (PBMCs) PHA-L 


0.2 


0.5 


93249 Ramos (B cell) none 


0.0 


0.0 


93250 Ramos (B cell) ionomycin 


0.0 


0.3 


93349 B lymphocytes PWM 


0.8 


0.6 
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93350 B lymphoytes CD40L and IL-4 


1.1 


0.3 


92665 EOL-t (Eosinophil) dbc A MP differentiated 


0.8 


0.8 


93248 EOL-1 (Eosinophil) dbcAMP/PMAionomycin 


8.9 


11.6 


93356 Dendritic Cells none 


0.7 


0.0 


93355 Dendritic Cells_LPS 100 ng/ml 


0.8 


0.2 


93775 Dendritic Cells anti-CD40 


0.9 


0.4 


93774 Monocytes resting 


0.7 


0.5 


93776 Monocytes LPS 50 ng/ml 


0.5 


0.4 


93581 Macrophages resting 


0.0 


0.8 


93582 Macrophages LPS 100 ng/ml 


0.4 


0.2 


93098 HUVEC (Endothelial) none 


1.3 


2.3 


93099 HUVEC (Endothelial) starved 


2.8 


6.0 


93100 HUVEC (Endothelial) IL-lb 


1.0 


1.8 


93779 HUVEC (Endothelial) I FN gamma 


3.6 


6.9 


93102 HUVEC (Endothelial) JTNF alpha + 1 FN gamma 


0.6 


0.4 


93101 HUVEC (Endothelial) TNF alpha +IL4 


1.6 


2.6 


93781 HUVEC (Endothelial) IL-ii 


6.4 


3.2 


93583 Lung Microvascular Endothelial Cellsjione 


2.5 


5.0 


93584_Lung Microvascular Endothelial Cells_TNFa (4 ng/ml) and 
ILlb(l ng/ml) 


1.3 


1.6 


92662 Microvascular Dermal endothelium none 


5.3 


4.9 


yzooj Microsvasuiar ijerrriai enaotnetiurTi_ i isrd \h ng/rrnj duu iuiu 
(1 ng/ml) 


1.2 


3.3 


93773 Bronchial epithelium TNFa (4 ng/ml) and ILlb (1 ng/ml) ** 


1.7 


7.3 


93347 Small Airway Epithelium none 


2.3 


3.2 


93348 Small Airway Epithelium TNFa (4 ng/ml) and 1L lb (1 ng/ml) 


6.3 


7.9 


92668 Coronery Artery SMC_resting 


0.5 


1.7 


92669 Coronery Artery SMC TNFa (4 ng/ml) and ILlb (1 ng/ml) 


0.9 


3.5 


93107 astrocytes resting 

=s i = S .. ■ - ■ ■ — ■ — 


100.0 


100.0 


93108 astrocytes TNFa (4 ng/ml) and ILlb (1 ng/ml) 


70.6 


65.5 


92666 KU-8 12 (Basophil) resting 


0.9 


0.6 


92667 KU-8 12 (Basophil) PMA/ionoycin 


2.7 


1.5 


93579 CCD1106(Keratinocytes)_none 


3.5 


2.4 


93580 CCD1106(Keratinocytes) TNFa and IFNg ** 


0.8 


3.6 


93791 Liver Cirrhosis 


1.1 


1.5 


93792 Lupus Kidney 


2.7 


2.1 


93577 NCI-H292 


8.7 


9.6 


93358 NCI-H292 IL-4 


10.3 


14.3 


93360 NCI-H292 IL-9 


10.4 


15.5 


93359 NCI-H292 IL-13 


7.9 


1 A (\ 

14.0 


93357 NCI-HzyZ IrN gamma 


O.o 




93777 HPAEC - 


2.4 


3.8 


93778 HPAEC IL-1 beta/TNA alpha 


2.1 


3.1 


93254 Normal Human Lung Fibroblast none 


1.7 


1.4 


93253_Normal Human Lung Fibroblast JTN Fa (4 ng/ml) and IL-lb (1 
ng/ml) 


2.1 


0.4 


93257 Normal Human Lung Fibroblast J L-4 


1.2 


2.8 
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93256_NormaI Human Lung FibroblasML-9 


1.9 


1.3 


93255 Normal Human Lung Fibroblast JL- 13 


0.9 


3.9 


93258 Normal Human Lung FibroblastJFN gamma 


2.4 


2.0 


93106J3ermal Fibroblasts CCD1070_resting 


0.7 


1.3 


93361_Dermal Fibroblasts CCD 1070 JTNF alpha 4 ng/ml 


LI 


0.9 


93105 _Dermal Fibroblasts CCD 1 070 JL-1 beta 1 ng/ml 


0.2 


0.9 


93772 dermal fibroblast^ FN gamma 


0.4 


0.7 


93771 dermal fibroblast IL-4 


0.9 


0.0 


93260 IBD Colitis 2 


0.6 


1.2 


93261 IBDCrohns 


0.4 


0.7 


735010 Colon normal 


3.3 


6.2 


735019 Lung none 


4.6 


4.4 


64028- l_Thymus_none 


25.4 


3.6 


64030- l_Kidney_none 


2.7 


5 8 



Table 69 . Panel CNS 1 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Express ion(%) 


CNSlx4tm6184t 
_ag2176 bl 


CNSlx4tm6184t 
_agZ17o_Dl 


1UZ633 8 A4 Control 


3/.Z 


lUZooz^Cing Oyr Parkinson sz 


Zo.o 


102634 BA7 Control 


4U.3 


lUzoo4fcfA4 Huntington s 




\vIoj2 bAy Control 


Zo. / 


lUZoo:Mb>A / Huntington s 


51. 3 


102635 BA 17 Control 


27.7 


102663_BA9 Huntington's 


44.6 


102636 Glob Palladus Control 


32.9 


102666_BA17 Huntington's 


28.3 


102637 Sub Nigra Control 


59.6 


102667_Sub Nigra Huntington's 


100.0 


102638_Temp Pole Control 


10.7 


102668_Temp Pole Huntington's 


30.3 


102639_Cing Gyr Control 


40.2 


102669_Cing Gyr Huntington's 


77.9 


102641 BA4Control2 


48.9 


102671_BA4 Huntington's2 


4.8 


102642 BA7Control2 


55.4 


102672_BA7 Huntington's2 


27.0 


102640_BA9 Control 


56.1 


102670_BA9 Huntington's2 


12.9 


102643JBA17Control2 


55.4 


102673_BA17 Huntington's2 


11.0 


102644 Glob Palladus Control2 


15.7 


102674_Sub Nigra Huntington's2 


44.3 


102645_Sub Nigra Control2 


72.5 


102676^Cing Gyr Huntington's2 


31.8 


102646_Temp Pole Control2 


39.5 


102603 BA4PSP 


13.2 


102647_Cing Gyr Control2 


27.5 


102604 BA7 PSP 


27.3 


102617 BA9 Alzheimer's 


9.7 


102602 BA9 PSP 


24.5 


102620 Glob Palladus Alzheimer's 


42.7 


102605 BA 1 7 PSP 


24.6 


102622_Temp Pole Alzheimer's 


7.1 


102606 Glob Palladus PSP 


6.2 


102623 Cing Gyr Alzheimer's 


27.8 


102607_TempPo!e PSP 


3.5 


102625 BA4 Alzheimer's2 


1.4 


102608_CingGyrPSP 


23.1 


102626 BA7 Alzheimer's2 


6.5 


102610 BA4PSP2 


40.9 


102624_BA9Alzheimer's2 


11.1 


102611 BA7PSP2 


26.1 


102627 BA17 Alzheimer's2 


5.4 


102609 BA9 PSP2 


10.1 


102628_Glob Palladus 
Alzheimer's2 


12.8 


102612 BA17PSP2 


11.8 


102629_Sub Nigra Alzheimer's2 


23.1 


102613 Glob Palladus PSP2 


11.9 


102630_Temp Pole Alzheimer's2 


4.4 


102614_Sub Nigra PSP2 


17.0 
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10263 l_Cing Gyr Alzheimer's2 


11.6 


102615_TempPole PSP2 


4.0 


102649 BA4 Parkinson's 


31.4 


102616_Cing Gyr PSP2 


10.3 


102650 BA7 Parkinson's 


13.4 


102588 BA4 Depression 


10.9 


102648 BA9 Parkinson's 


21.8 


102589JBA7 Depression 


8.3 


102651 BA 17 Parkinson's 


37.8 


102587 BA9 Depression 


6.2 


102652 Glob Palladus Parkinson's 


60.3 


102590_BA17 Depression 


15.7 


102653_Temp Pole Parkinson's 


23.3 


102591_Glob Palladus Depression 


9.4 


102654_Cing Gyr Parkinson's 


35.4 


102592_Sub Nigra Depression 


18.2 


RA4 Parkinson's^ 


44.2 


102S94 Cine Gvr Denression 


13.4 


RA7 ParkinQnn'c? 


26.2 


102S96 BA4 Denrp<;<;ion2 


5.8 


RAO Parkin<?nn r ^7 

1\JZ.\JJJ E>/A J rdJ MlloUll 


29,4 




4.5 


1 0265 8 B A 1 7 Parkinson's2 


34.7 


102597 BA17Depression2 


21.1 


102659_Glob Palladus 
Parkinson's2 


26.5 


102599_Sub Nigra Depression2 


15.0 


102660_Sub Nigra Parkinson's2 


95.6 


102600 Temp Pole Depression2 


9.0 


102661_Temp Pole Parkinson's2 


19.7 


l0260l_Cing Gyr Depression2 


22.5 


Table 70. Panel CNS neurodegeneration VI 


.0 


Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


tm7006t_ 
ag2176 bl si 


tm7006t_ 
ag2176 bl si 


AD 1 Hippo 


15.4 


Control (Path) 3 Temporal Ctx 


7.2 


AD 2 Hippo 


42.7 


Control (Path) 4 Temporal Ctx 


22.1 


AD 3 Hippo 


7.0 


AD 1 Occipital Ctx 


16.7 


AD 4 Hippo 


10.4 


AD 2 Occipital Ctx (Missing) 


0.0 


AD 5 Hippo 


63.1 


AD 3 Occipital Ctx 


6.4 


AD 6 Hippo 


68.0 


AD 4 Occipital Ctx 


27.4 


Control 2 Hippo 


47.6 


AD 5 Occipital Ctx 


57.8 


Control 4 Hippo 


19.3 


AD 6 Occipital Ctx 


18.3 


Control (Path) 3 Hippo 


6.6 


Control 1 Occipital Ctx 


6.3 


AD 1 Temporal Ctx 


16.8 


Control 2 Occipital Ctx 


80.9 


AD 2 Temporal Ctx 


41.3 


Control 3 Occipital Ctx 


15.8 


AD 3 Temporal Ctx 


5.5 


Control 4 Occipital Ctx 


16.1 


AD 4 Temporal Ctx 


23.2 


Control (Path) 1 Occipital Ctx 


100.0 


AD 5 Inf Temporal Ctx 


96.7 


Control (Path) 2 Occipital Ctx 


8.3 


AD 5 Sup Temporal Ctx 


55.1 


Control (Path) 3 Occipital Ctx 


6.6 


AD 6 Inf Temporal Ctx 


57.5 


Control (Path) 4 Occipital Ctx 


9.7 


AD 6 Sup Temporal Ctx 


60.0 


Control 1 Parietal Ctx 


13.2 


Control 1 Temporal Ctx 


9.6 


Control 2 Parietal Ctx 


32.2 


Control 2 Temporal Ctx 


51.3 


Control 3 Parietal Ctx 


23.8 


Control 3 Temporal Ctx 


17.4 


Control (Path) 1 Parietal Ctx 


68.7 


Control 3 Temporal Ctx 


17.3 


Control (Path) 2 Parietal Ctx 


28.2 


Control (Path) 1 Temporal Ctx 


51.9 


Control (Path) 3 Parietal Ctx 


6.4 


Control (Path) 2 Temporal Ctx 


28.7 


Control (Path) 4 Parietal Ctx 


29.5 



Panel 1.3D Summary Expression of the NOV9A gene is ubiquitous among the 

samples in this panel, with highest expression seen in the hippocampus (CT=25.1). The highly 
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brain-preferential pattern of expression of this gene indicates a role in normal adult brain 
function. Please see Panel CNS_1 for further discussion of potential utility in the central 
nervous system. 

Among tissues with metabolic function, the NOV9A gene has moderate expression in a 
variety of metabolic tissues including adrenal gland, adult and fetal heart, adult and fetal liver, 
adult and fetal skeletal muscle, pancreas and thyroid. Thus, this gene product may be a protein 
therapeutic for the treatment of diseases that affect these tissues, including obesity and 
diabetes. 

Panel 2D Summary The NOV9A gene is widely expressed among the samples in this 
panel, with highest expression detected in normal kidney tissue adjacent to a kidney cancer 
(CT=28.7). In addition, other tissue samples derived from normal margin to kidney cancers 
appear to express this gene. Thus, the expression of this gene could be used to distinguish 
normal kidney tissue adjacent to malignant kidney. Moreover, therapeutic modulation of the 
expression or function of this gene or gene product, through the use of small molecule drugs, 
antibodies or protein therapeutics, might be of benefit in the treatment of kidney cancer. 

Panel 4D Summary The results from two experiments with the same probe and primer 
set are in very good agreement, with highest expression in astrocytes (CTs=27-28). 
Furthermore, expression of the NOV9A gene, which encodes a putative immunoglobulin 
domain containing protein, is higher in activated astrocytes when compared to resting 
astrocytes. Activated astrocytes play a role in the pathogenesis of multiple sclerosis (See 
reference 1). Thus, the NOV9A gene product could be used as a protein therapeutic for the 
reduction or elimination of the symptoms in patients suffering from multiple sclerosis. 

Panel CNS_1 Summary This gene appears to be widely expressed across all regions 
of the brain and in all disease states represented in this panel. Apparent reduced expression in 
the primary motor strip (BA4 region) of an Alzheimer's brain suggests an association of the 
function of the NOV9A gene product with this neurodegenerative pathology. In addition, a 
less pronounced, but still evident, decreased expression of the NOV9A gene in the primary 
motor strip (BA4) of Huntington's disease brains suggests a possible general role in 
neurodegeneration in this brain region. The combination of brain-preferential expression and 
dysregulation in neurodegenerative diseases seen in this panel indicates potential utility of the 
NOV9A gene product as a specific mediator of CNS disorders. Therefore, agents that 
modulate the action of the protein encoded by the NOV9A gene may have utility in the 
treatment of CNS disorders. 
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Panel CNS_neurodegeneration_V1.0 Summary The N0V9A gene is expressed 
across all regions of the brain, with highest expression detected in the occipital cortex of a 
control patient (CT=25.5). The gene does not appear to be differentially expressed in 
Alzheimer's disease. Please see Panel CNS_1 for potential utility in the central nervous 
system (Satoh and Kuroda Differing effects of IFN beta vs IFN gamma in MS: gene 
expression in cultured astrocytes. Neurology. 57:681-5, 2001). 

NOVlOa: Type II Cytokeratin 

Expression of the NOVlOa gene (GSAC055715.12JD) was assessed using the primer- 
probe set Agl 858 described in Table 71 . Results from RTQ-PCR runs are shown in Tables 72 
and 73. 



Table 71 . Probe Name Agl 858 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
NOs 


Forward 


5 1 -ACATGTCTGTCATCCTGTCCAT- 3 1 


59 .3 


22 


952 


197 


Probe 


FAM-5 ' -CCTAGACCTGGACAGCATCATTGACG- 3 1 -TAMRA 


68.9 


26 


989 


198 


Reverse 


5 ' -TCTTCAAGGCAATCTCCTCATA-3 ' 


58.9 


22 


1029 


199 



Table 12 . Panel 1.3D 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


1.3dtm4363f 
agl 858 


1.3dtm4363f_ 
agl 858 


Liver adenocarcinoma 


4.9 


Kidney (fetal) 


0.0 


Pancreas 


0.0 


Renal ca. 786-0 


0.0 


Pancreatic ca. CAPAN 2 


0.0 


Renal ca. A498 


0.0 


Adrenal gland 


0.0 


Renal ca. RXF 393 


0.0 


Thyroid 


0.0 


Renal ca. ACHN 


0.0 


Salivary gland 


0.0 


Renal ca. UO-31 


0.0 


Pituitary gland 


0.0 


Renal ca. TK-10 


0.0 


Brain (fetal) 


0.0 


Liver 


0.0 


Brain (whole) 


0.0 


Liver (fetal) 


0.0 


Brain (amygdala) 


0.8 


Liver ca. (hepatoblast) HepG2 


0.0 


Brain (cerebellum) 


0.8 


Lung 


0.0 


Brain (hippocampus) 


0.0 


Lung (fetal) 


0.0 


Brain (substantia nigra) 


0.0 


Lung ca. (small cell) LX-1 


1.2 


Brain (thalamus) 


0.0 


Lung ca. (small cell) NCI-H69 


0.0 


Cerebral Cortex 


0.0 


Lung ca. (s.cell var.) SHP-77 


0.0 


Spinal cord 


1.5 


Lung ca. (large cell)NCI-H460 


0.0 


CNS ca. (glio/astro) U87-MG 


0.0 


Lung ca. (non-sm. cell) A549 


0.0 


CNS ca. (glio/astro) U- 1 1 8-MG 


1.2 


Lung ca. (non-s.cell) NCI-H23 


0.0 


CNS ca. (astro) SW 1783 


0.0 


Lung ca (non-s.cell) HOP-62 


0.6 


CNS ca.* (neuro; met ) SK-N-AS 


0.0 


Lung ca. (non-s.cl) NCI-H522 


0.0 
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CNb ca. (astro) Sr-jiv 


A A 

u.u 


Lung ca. (squam.) bw yuu 


A A 

U.U 


CNb ca. (astro) SNB-/-> 


A A 

u.u 


Lung ca. (squam.) fNL,i-H>yo 


A A 
U.U 


LNa ca. (glio) iNB-lv 


A A 
U.U 


Mammary gland 


A A 
U.U 


CNa ca. (glio) UZji 


A A 
U.U 


breast ca. (pi. eirusion) ivicr-/ 


A A 
U-U 


L/fN5> ca. (glio) br-zyj 


U.U 


breast ca. (pi.et) MUA-MtJ-Zj l 


A A 

U.U 


Heart (letal) 


A A 

U.U 


breast ca. (pi. enuston) 14/u 


A A 
U.U 


Heart 


A A 
U.U 


breast ca. b l o4y 


A A 
U.U 


retal Skeletal 


i r 

i .J 


breast ca. MIJA-in 


A A 
U.U 


skeletal muscle 


A A 
U.U 


Ovary 


A A 
U.U 


Bone marrow 


A A 

U.U 


Uvanan ca. UVLAKo 


A A 
U.U 


Thymus 


A O 
U.O 


Uvanan ca. UVLAK-4 


A A 
U.U 


J>pleen 


A A 
U.U 


Uvanan ca. UVLAKO 


A A 
U.U 


Lymph node 


A A 
U.U 


Uvanan ca. UvtAK-o 


A A 
U.U 


Colorectal 


1 A 

1.0 


Uvanan ca. iOKUV-l 


A A 

U.U 


Stomach 


0.0 


Ovarian ca. (ascites) SK-OV-3 


0.0 


Small intestine 


A A 

0.0 


Uterus 


0.0 


Colon ca. SW480 


100.0 


Placenta 


0.0 


Colon ca* (SW480 met)SW620 


0.0 


Prostate 


0.0 


Colon ca. HT29 


0.0 


Prostate ca.* (bone met)PC-3 


0.0 


Colon ca. HCT-116 


0.0 


Testis 


1.7 


Colon ca. CaCo-2 


5.1 


Melanoma Hs688(A).T 


0.0 


83219 CC Well to Mod Diff 
(OD03oo6) 


A A 

U.U 


Melanoma* (met) Hsooo(b). I 


A A 

U.U 


Colon ca. HCC-2998 


0.0 


Melanoma UACC-62 


0.0 


Gastric ca.* (liver met) NCI-N87 


0.0 


Melanoma M14 


1.2 


Bladder 


0.0 


Melanoma LOX IMVI 


0.0 


Trachea 


0.0 


Melanoma* (met) SK-MEL-5 


0.0 


Kidney 


0.0 


Adipose 


0.5 


Table 73. Panel 4D 


Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


4dtm4365f_ 
agl858 


4dtm4365f 
agl858 


93768_Secondary Thljinti- 
CD28/anti-CD3 


0.0 


93100 HUVEC (Endothelial) IL- 
lb 


0.0 


93769 ^Secondary Th2_anti- 
CD28/anti-CD3 


0.0 


93779_HUVEC (Endothelial)JFN 
gamma 


0.0 


93770_SecondaryTri anti- 
CD28/anti-CD3 


0.0 


93102 HUVEC 

(Endothelial) JTNF alpha + 1 FN 
gamma 


0.0 


93573 Secondary Thl resting day 
4-6inIL-2 


0.0 


93101_HUVEC 
(EndotheliaI)_TNF alpha + IL4 


0.0 


93572 Secondary Th2 resting day 
4-6 in IL-2 


0.0 


93781 HUVEC (Endothelial) IL- 
11 


0.0 


93571_Secondary Trl_resting day 
4-6inIL-2 


0.0 


93583_Lung Microvascular 
Endothelial Cells none 


0.0 


93568_primary Th 1 anti- 
CD28/anti-CD3 


0.0 


93584_Lung Microvascular 
Endothelial CellsJTNFa (4 ng/ml) 
andILlb(l ng/ml) 


0.0 


93569_primary Th2_anti- 
CD28/anti-CD3 


11.0 


92662_MicrovascuIar Dermal 
endothelium none 


0.0 
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93570 primary Trl anti- 
CD28/anti-CD3 


0.0 


92663_Microsvasular Dermal 
endothelium TNFa (4 ng/m!) and 
lLlb(lng/ml) 


0.0 


93565 primary Th 1 resting dy 4-6 
in IL-2 


3.5 


93773_Bronchial 

epithelium TNFa (4 ng/ml) and 

ILIb(l ng/ml)** 


0.0 


93566 ^primary Th2 resting dy 4-6 
in IL-2 


i.6 


93347_Small Airway 
Epitheliumnone 


0.0 


93567_primary Trl resting dy 4-6 
in IL-2 


9.0 


93348_Small Airway 
Epithelium_TNFa (4 ng/ml) and 
ILlb(l ng/ml) 


20.4 


93351 CD45RACD4 
Iymphocyte_anti-CD28/anti-CD3 


0.0 


92668_Coronery Artery 
SMC_resting 


0.0 


93352_CD45RO CD4 
lymphocyte_anti-CD28/anti-CD3 


0.0 


92669 Coronery Artery 
SMCTNFa (4 ng/ml) and ILlb (1 
ng/ml) 

_e i — ■ — 


0.0 


93251_CD8 Lymphocytes_anti- 
CD28/anti-CD3 


0.0 


93 1 07 astrocytes resting 


0.0 


93353_chronic CD8 Lymphocytes 
2ry resting dy 4-6 in IL-2 


0.0 


93108 astrocytes TNFa (4 ng/ml) 
and ILlb (1 ng/ml) 


10.3 


93574_chrcnic CDS LyTiipuocyies 
2ry_activated CD3/CD28 


0.0 


92666_KU-812 (Basophil)_resting 


0.0 


93354 CD4 none 


2.0 


92667 KU-812 
(Basophil)_PMA/ionoycin 


0.0 


93252_Secondary 
Thl/Th2/Trl anti-CD95 CHI 1 


0.0 


93579JXD1106 
(Keratinocytes)_none 


0.0 




0.0 


93580JXD1106 
(Keratmocytes)TNFa and IFNg 
** 


0.0 


93788 LAK cells IL-2 


1.4 


93791 Liver Cirrhosis 


33.0 


93787 LAK cells IL-2+IL-12 


20.3 


93792 Lupus Kidney 


2.4 


93789_LAK cells JL-2+IFN 
gamma 


0.0 


93577 NCI-H292 


71.7 


93790 LAK cells IL-2+IL-18 


0.0 


93358 NCI-H292 IL-4 


0.0 


93104_LAK 

cells PMA/ionomycin and IL-18 


0.0 


93360_NCI-H292JL-9 


0.0 


93578JMK Cells IL-2_resting 


0.0 


93359 NCI-H292 IL-13 


0.0 


93109_Mixed Lymphocyte 
Reaction Two Way MLR 


0.0 


93357 NCI-H292JFN gamma 


0.0 


93 1 lO_Mixed Lymphocyte 
ReactionTwo Way MLR 


0.0 


93777 HPAEC - 


0.0 


93 1 1 1 Mixed Lymphocyte 
Reaction_Two Way MLR 


0.0 


93778_HPAECJL-1 beta/TNA 
alpha 


0.0 


93112 Mononuclear Cells 
(PBMCs)_resting 


0.0 


93254 Normal Human Lung 
Fibroblast none 


0.0 


93 1 13 ^Mononuclear Cells 
(PBMCs)_PWM 


0.0 


93253_Normaf Human Lung 
Fibroblast TNFa (4 ng/ml) and IL- 
lb (1 ng/ml) 


0.0 


93114 Mononuclear Cells 
(PBMCs)_PHA-L 


0.0 


93257_Normal Human Lung 
Fibroblast IL-4 


0.0 


93249_Ramos (B celI)_none 


0.0 


93256_Normal Human Lung 
Fibroblast IL-9 


0.0 


93250_Ramos (B cell)_ionomycin 


0.0 


93255_Normal Human Lung 
Fibroblast IL-13 


100.0 


93349_B lymphocytes_PWM 


0.0 


93258_Normal Human Lung 
Fibroblast ! FN gamma 


0.0 


93350 B lymphoytes CD40L and 
IL-4 


0.0 


93106_Dermal Fibroblasts 
CCD1070_resting 


0.0 
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92665_EOL-l 

(Eosinophil)_dbcAMP 

differentiated 


0.0 


93361_Dermal Fibroblasts 
CCD1070_TNF alpha 4 ng/ml 


0.0 


93248_EOL-l 

(bosi noph il)_dbcA MP/PM Aionom 
ycin 


0.0 


93 1 05_Dermal Fibroblasts 
CCD1070JL-1 beta 1 ng/ml 


0.0 


93356 Dendritic Cells none 


0.0 


93772_dermal fibroblast J FN 
gamma 


0.0 


93355_Dendritic Cells_LPS 100 
ng/ml 


0.0 


93771 dermal fibroblast IL-4 


0.0 


93775 Dendritic Cells anti-CD40 


0.0 


93260 IBD Colitis 2 


0.0 


93774 Monocytes resting 


10.6 


93261 IBDCrohns 


0.0 


93776 Jv4onocytes_LPS 50 ng/ml 


0.0 


735010 Colon normal 


7.5 


935 8 l_Macrophages_resting 


0.0 


73501 9J.ungjione 


29.1 


93582_Macrophages_LPS 100 
ng/ml 


0.0 


64028- IThymusnone 


0.0 


93098_HUVEC 
(Endothelial)_none 


0.0 


64030- l_Kidney_none 


74.2 


93099_HUVEC 
(Endothelial)_starved 


0.0 







Panel 1.3D Summary Expression of the NOV 1 OA gene is limited to a sample derived 
from a colon cancer cell line (CT=3 1 .4) in this panel. Of note is the difference between 
SW480 cells and the genetically related metastatic variant, SW620, which showed much lower 
expression of this gene. Thus, the expression of this gene could be used to distinguish SW480 
cells from the rest of the samples on the panel, and specifically the SW620 metastatic variant. 

Panel 2.2 Summary Expression of the NOV 1 OA gene is low/undetectable (Ct values 
>35) in all samples in Panels 2.2. (Data not shown.) 

Panel 4D Summary Expression of the NOV 1 OA gene in panel 4D is limited to IL-13 
stimulated lung fibroblasts (CT=33.5) and the mucoepidermoid cell line NCI-H292. The 
NOV10A gene, a basic cytokeratin homolog, may be useful as a small molecule target for the 
discovery of therapeutics to reduce or eliminate the symptoms of lung diseases such as asthma, 
emphysema, and chronic obstructive pulmonary disease. Furthermore, the NOV10A gene 
product may be useful as a diagnostic marker for the cells in these diseases. 

NOVlOb: Type II Cytokeratin 

Expression of the NOVlOb gene (GSAC05571 5_C) was assessed using the primer- 
probe set Agl857 described in Table 74. Results from RTQ-PCR runs are shown in Tables 75- 
77. 



Tabje74. Probe Name Agl857 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ IP 
NO: 


Forward 


5 ' -ATCAGGTGCTAGAGACCAAGTG- 3 1 


58.5 


22 


514 


200 


Probe 


TET-5 1 -CCTCCTACAGCAGCTGGACTTGAACA-3 ' -TAMRA 


68.8 


26 


539 


201 


Reverse 


5 ' - ATAAATGGGCTCCAGGTTCTT - 3 ' 


59 


21 


573 


202 
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Table 75. Panel 1.3D 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Expression(%) 


L3dtm4357t 
_agl857 


1.3dtm4357t 
_agl857 


Liver adenocarcinoma 


0.0 


Kidney (fetal) 


0.3 


Pancreas 


0.0 


Renal ca. 786-0 


0.0 


Pancreatic ca. CAPAN 2 


0.3 


Renal ca. A498 


0.0 


Adrenal gland 


0.6 


Renal ca. RXF 393 


0.0 


Thyroid 


0.0 


Renal ca. ACHN 


0.0 


Salivary gland 


2.6 


Renal ca. UO-31 


0.0 


Pituitary gland 


0.0 


Renal ca. TK-10 


0.0 


Brain (fetal) 


0.0 


Liver 


0.7 


Brain (whole) 


0.3 


Liver (fetal) 


0.3 


Brain (amygdala) 


0.0 


Liver ca. (hepatoblast) HepG2 


0.3 


Brain (cerebellum) 


0.4 


Lung 


6.7 


Brain (hippocampus) 


0.0 


Lung (fetal) 


0.8 


Brain (substantia nigra) 


0.0 


Lung ca. (small cell) LX-1 


0.0 


Brain (thalamus) 


0.0 


Lung ca. (small cell) NCI-H69 


0.0 


Cerebral Cortex 


0.6 


Lung ca. (s.cell var.) SHP-77 


0.0 


Spinal cord 


0.0 


Lung ca. (large cell)NCI-H460 


0.0 


CNS ca. (glio/astro) U87-MG 


0.0 


Lung ca, (non-sm. cell) A549 


0.0 


CNS ca. (glio/astro) U-118-MG 


0.0 


Lung ca. (non-s.cell) NCI-H23 


0.0 


CNS ca. (astro) SW1783 


0.0 


Lung ca (non-s.cell) HOP-62 


0.0 


CNS ca.* (neuro; met ) SK-N-AS 


0.3 


Lung ca. (non-s.cl) NCI-H522 


0.0 


CNS ca. (astro) SF-539 


0.0 


Lung ca. (squam.) SW 900 


0.0 


CNS ca. (astro) SNB-75 


0.0 


Lung ca. (squam.) NCI-H596 


0.0 


CNS ca. (glio) SNB-19 


0.0 


Mammary gland 


0.0 


CNS ca. (glio) U251 


0.0 


Breast ca.* (pi. effusion) MCF-7 


0.0 


CNS ca. (glio) SF-295 


0.0 


Breast ca.* (pl.ef) MDA-MB-23 1 


0.0 


Heart (fetal) 


0.0 


Breast ca.* (pi. effusion) T47D 


0.0 


Heart 


0.0 


Breast ca. BT-549 


0.9 


Fetal Skeletal 


0.9 


Breast ca. MDA-N 


0.0 


Skeletal muscle 


0.0 


Ovary 


0.0 


Bone marrow 


2.5 


Ovarian ca. OVCAR-3 


0.0 


Thymus 


1.8 


Ovarian ca. OVCAR-4 


0.0 


Spleen 


6.8 


Ovarian ca. OVCAR-5 


0.0 


Lymph node 


19.9 


Ovarian ca. OVCAR-8 


0.0 


Colorectal 


0.0 


Ovarian ca. IGROV-1 


0.4 


Stomach 


2.6 


Ovarian ca.* (ascites) SK-OV-3 


0.0 


Small intestine 


22.5 


Uterus 


0.0 


Colon ca. SW480 


0.9 


Placenta 


0.5 


Colon ca.* (S W480 met)SW620 


0.0 


Prostate 


0.0 


Colon ca. HT29 


0.0 


Prostate ca.* (bone met)PC-3 


0.0 


Colon ca. HCT-116 


0.0 


Testis 


100.0 


Colon ca. CaCo-2 


0.0 


Melanoma Hs688(A).T 


0.0 
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83219 CC Weil to Mod Diff 
(OD03866^ 


0.0 


Melanoma* (met) Hs688(B).T 


0.0 


Colon ca. HCC-2998 


0.0 


Melanoma UACC-62 


0.0 


Gastric ca.* (liver met) NCI-N87 


0.0 


Melanoma Ml 4 


0.0 


Bladder 


0.0 


Melanoma LOX IMV1 


0.0 


Trachea 


3.8 


Melanoma* (met) SK-MEL-5 


0.0 


Kidney 


0.0 


Adipose 


0.3 



Table 76. Panel 2D 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


2dtm4358t 
_agl857 


2dtm4358t 
_agl857 


Normal Colon GENPAK 061003 


0.0 


Kidney NAT Clontech 8120608 


0.0 


83219 CC Well to Mod Diff 
(OD03S66) 


6.2 


Kidney Cancer Clontech 8120613 


5.0 


83220 CC NAT (OD03866) 


11.4 


Kidney NAT Clontech 8120614 


0.0 


83221 CC Gr.2 rectosigmoid 
(OD03868^ 


0.0 


Kidney Cancer Clontech 9010320 


0.0 


CC NAT fDDO^Kfi^ 


0.0 


Kidnev NAT Clontech 9010321 


0.0 


83235 CC Mod Diff (ODO3920) 


5.6 


Normal Uterus GENPAK 061018 


0.0 


83236 CC NAT (ODO3920) 


0.0 


Uterus Cancer GENPAK 06401 1 


0.0 


83237 CC Gr.2 ascend colon 
(OD03921) 


0.0 


Normal Thyroid Clontech A+ 
6570-1 


4.3 


83238 CC NAT(OD03921) 


50.0 


Thyroid Cancer GENPAK 064010 


10.7 


83241 CCfrom Partial 
Hepatectomv (ODO4309) 


11.6 


Thyroid Cancer INVITROGEN 
A302152 


4.8 


83242 Liver NAT (ODO4309) 


0.0 


Thyroid NAT INVITROGEN 
A302153 


3.9 


87472 Colon mets to lung 
(OD04451-01) 


0.0 


Normal Breast GENPAK 061019 


6.0 


87473 Lung NAT (OD04451-02) 


0.0 


84877 Breast Cancer (OD04566) 


0.0 


Normal Prostate Clontech A+ 
6546-1 


0.0 


85975 Breast Cancer fOD04590- 
01) 


0.0 


84140 Prostate Cancer (OD04410) 


0.0 


ojy/o Breast cancer Mets 
(OD04590-03) 


0.0 


84141 Prostate NAT (OD04410) 


0.0 


87070 Breast Cancer Metastasis 
(OD04655-05) 


85.3 


o / u / j rTOState cancer \ i zu- 
fill 


0.0 


GENPAK Breast Cancer 064006 


5.5 


87074 Prostate NAT ( OD04720- 
02) 


0.0 


Breast Cancer Res. Gen. 1024 


46.3 


Normal Lung GENPAK 06 1 0 1 0 


97.3 


Breast Cancer Clontech 9100266 


92.7 


83239 Lung Met to Muscle 
(OD04286) 


4.5 


Breast NAT Clontech 9100265 


100.0 


83240 Muscle NAT (OD04286) 


0.0 


Breast Cancer INVITROGEN 
A209073 


19.2 


84136 Lung Malignant Cancer 
(OD03126) 


7.0 


Breast NAT INVITROGEN 
A2090734 


0.0 


84137 Lung NAT (OD03126) 


17.6 


Normal Liver GENPAK 061009 


11.7 


84871 Lung Cancer (OD04404) 


6.5 


Liver Cancer GENPAK 064003 


0.0 


84872 Lung NAT (OD04404) 


0.0 


Liver Cancer Research Genetics 
RNA 1025 


0.0 


84875 Lung Cancer ( OD04565) 


0.0 


Liver Cancer Research Genetics 
RNA 1026 


0.0 
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Paired Liver Cancer Tissue 






84876 I uno NAT fOD04565) 


11.2 


Research Genetics RNA 6004-T 


0.0 








Paired Liver Tissue Research 






85950 Luna Cancer (OD04237-01) 


0.0 


Genetics RNA 6004-N 


9.6 








Paired Liver Cancer Tissue 






85970 Lung NAT (OD04237-02) 


0.0 


Research Genetics RNA 6005-T 


0.0 




83255 Ocular Mel Met to Liver 




Paired Liver Tissue Research 






(ODO4310) 


0.0 


Genetics RNA 6005-N 


0.0 




83256 Liver NAT (ODO4310) 


0.0 


Normal Bladder GENPAK 061001 


1.4 




o'H J7 ivieianoma ivieib lu i_.un^ 




RlaHHer Panrer Research Oenetics 








0.0 


RNA 1023 


36.3 








Bladder Cancer INVITROGEN 






84138 Luna NAT (OD04321) 


0.0 


A302173 


68.3 








87071 Bladder Cancer (OD047 1 8- 






Normal Kidney GENPAK 061008 


42.6 


on 


0.0 




83786 Kidnev Ca. Nuclear grade 2 




87072 Bladder Normal Adiacent 






(OD04338) 


0.0 


fOD047 18-03) 


0.0 




JH787 KidnpvNAT f 0004338^ 


7.1 


Normal Ovary Res. Gen. 


0.0 




OD / OO rvIUUCy i> Ul/lCd.1 paUv 

1/9 rono433Q\ 


15.0 


Ovarian Cancer GENPAK 064008 


5.9 








R7492 Ovarv Cancer f OD04768- 






RWRQ KiHnpv NAT (OD043391 


0.0 


07) 

V-/-./ 


0.0 


E . 

h* 


83790 Kidnev Ca. Clear cell type 
(OD04340) 


0.0 


87493 Ovarv NAT (OD04768-08) 


0.0 


O 






Normal Stomach GENPAK 




0 


83791 Kidnev NAT (OD04340) 


0.0 


061017 


0.0 




83792 Kidnev Ca. Nuclear grade 3 








Ul 


(OD04348) 


0.0 


Gastric Cancer Clontech 9060358 


0.0 


M, 


83793 Kidnev NAT (OD04348) 


8.1 


NAT Stomach Clontech 9060359 


0.0 




87474 Kidnev Cancer (OD04622- 








«? s 




0.0 


Gastric Cancer Clontech 9060395 


4.2 


5 


87475 Kidnev NAT (OD04622-03) 


0.0 


NAT Stomach Clontech 9060394 


13.3 




85973 Kidnev Cancer (OD04450- 










01} 


0.0 


Gastric Cancer Clontech 9060397 


0.0 


85974 Kidnev NAT (OD04450-03) 


0.0 


NAT Stomach Clontech 9060396 


0.0 


S . 2 
sz m s 


Kidney Cancer Clontech 8120607 


0.0 


Gastric Cancer GENPAK 064005 


24.3 



M Table 77. Panel 4D 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


4dtm4359t 
_agl857 


4dtm4359t 
_agl857 


93768__Secondary Thl_anti- 
CD28/anti-CD3 


0.0 


93100 HUVEC (Endothelial) IL- 
1b 


0.0 


93769_Secondary Th2_anti- 
CD28/anti-CD3 


0.0 


93779_HUVEC (Endothelial)_IFN 
gamma 


0.0 


93770 Secondary Trljmti- 
CD28/anti-CD3 


0.0 


93102 HUVEC 
(EndothelialLTNF alpha + IFN 
gamma 


0.0 


93573jSecondary Thl_resting day 
4-6 in IL-2 


1.6 


93101 HUVEC 
(Endothelial)_TNF alpha + IL4 


0.0 


93572_Secondary Th2_resting day 
4-6 in IL-2 


0.9 


93781 HUVEC (Endothelial) JL- 
11 


0.0 


93571 Secondary Trl resting day 
4-6 in IL-2 


4.9 


93583_Lung Microvascular 
Endothelial Cells none 


1.9 


93568_primary Thl_anti- 
CD28/anti-CD3 


0.0 


93584_Lung Microvascular 
Endothelial Cells_TNFa (4 ng/ml) 


0.0 
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and IJLlb (1 ng/ml) 




93569_primary Th2_anti- 
CD28/anti-CD3 


0.0 


92662JVIicrovascuIar Dermal 
endothelium none 


1.6 


93570j>nmary Trlanti- 
CD28/anti-CD3 


0.0 


92663_Microsvasular Dermal 
endothelium_TNFa (4 ng/ml) and 
ILlb(l ng/ml) 


0.0 


93565 primary Thl resting dy 4-6 
in IL-2 


100.0 


93773_Bronchial 

epithelium TNFa (4 ng/ml) and 

ILlb(l ng/ml) ** 


0.0 


93566_pnmary Tn2 resting dy 4-6 
in IL-2 


42.3 


93347_Small Airway 
Epitheliumjione 


0.0 


93567_primary Trl_resting dy 4-6 
in IL-2 


15.0 


93348_Small Airway 
Epithelium TNFa (4 ng/ml) and 
ILlb(l ng/ml) 


0.0 


93351 CD45RA CD4 
lymphocyte anti-CD28/anti-CD3 


1.8 


92668_Coronery Artery 
SMC resting 


1.9 


93352_CD45RO CD4 
lymphocyte_anti-CD28/anti-CD3 


9.2 


92669 Coronery Artery 
SMCJTNFa (4 ng/ml) and ILlb (1 
ng/ml) 


u.u 


93251_CD8 Lymphocytes_anti- 
C D/ 8/ant! -CD3 


2.2 


93 1 07astrocytes_resting 


u.u 


93353_chronic CD8 Lymphocytes 
2ry_resting dy 4-6 in IL-2 


6.3 


93 108_astrocytes_TNFa (4 ng/ml) 
and IL1 o (i ng/ml) 


U.U 


93574_chronic CD8 Lymphocytes 
2ry_activated CD3/CD28 


0.0 


92666JCU-812 (Basophil)_resting 


3.5 


9^^4 CD4 none 


81.2 


92667 KU-812 
(Basophil) PMA/ionoycin 


1.9 


93252 Secondary 
Thl/Th2/Trl anti-CD95CHll 


10.0 


93579JXD1106 
(Keratinocytes)_none 


0.0 


93103_LAK cells_resting 


9.6 


93580_CCD1106 
(Keratinocytes)JTNFa and IFNg 
** 


0.0 


93788 LAK cells IL-2 


18.4 


93791_Liver Cirrhosis 


7.0 


93787 LAK cells IL-2+IL-12 


1.8 


93792 Lupus Kidney 


0.8 


93789 LAK cells JL-2+IFN 
gamma 


2.3 


93577 NCI-H292 


0.0 


93790 LAK cells IL-2+IL-18 


3.9 


93358 NCI-H292 IL-4 


0.0 


93104 LAK 

cells_PMA/ionomycin and IL-18 


0.7 


93360 NCI-H292 IL-9 


0.0 


93578_NK Cells IL-2_resting 


li.o 


ySijy NCl-riZyz 1L-I3 


u.u 


93109_Mixed Lymphocyte 
Reaction_Two Way MLR 


ly.j 


yijj /_NL.i-rizyz_irN gamma 


A A 
U.U 


931 10_Mixed Lymphocyte 
Reaction_Two Way MLR 


1.0 


93777 HPAEC - 


0.0 


931 1 1 Mixed Lymphocyte 
Reaction_Two Way MLR 


10.2 


93778_HPAEC_lL-i beta/TNA 
alpha 


0.0 


931 12_Mononuclear Cells 
(PBMCs)_resting 


32.1 


93254_Normal Human Lung 
Fibroblast none 


0.0 


931 13_Mononuclear Cells 
(rDMl/S)_rWiVl 


1. 1 


93253_JNormal Human Lung 
Fibroblast_TNFa (4 ng/ml) and IL- 
I b { l ng/ml ) 


n a 
u.u 


93 1 ^Mononuclear Cells 
(PBMCs)J>HA-L 


3.1 


93257_Normal Human Lung 
Fibroblast IL-4 


0.0 


93249 Ramos (B cell)_none 


0.0 


93256_Normal Human Lung 
Fibroblast IL-9 


0.0 


93250_Ramos (B cell)_ionomycin 


0.0 


93255_Normal Human Lung 
Fibroblast IL-13 


0.0 


93349_B lymphocytes_PWM 


0.0 


93258_Normal Human Lung 


0.0 
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FibroblasMFN gamma 




93350 B lymphoytes CD40L and 
IL-4 


1.0 


93l06_Dermai Fibroblasts 
CCD1070_resting 


0.0 


92665_EOL-l 

(Eosi nophi l)_dbc A M P 

differentiated 


0.0 


93361 Dermal Fibroblasts 
CCD1070_TNF alpha 4 ng/ml 


1.8 


93248_EOL-l 

(Eosinophu)_dbcAMP/PMAionom 
ycin 


0.0 


93105_Dermal Fibroblasts 
CCD 1070 IL-1 beta 1 ng/ml 


0.0 


93356 Dendritic Cells none 


1.0 


93772_dermal fibroblastJFN 
gamma 


0.0 


93355__Dendritic Cells_LPS 100 
ng/ml 


0.0 


93771 dermal fibroblast IL-4 


0.7 


93775 Dendritic Cells anti-CD40 


0.0 


93260 JBD Colitis 2 


0.0 


93774 Monocytes resting 


2.7 


93261 IBDCrohns 


2.2 


93776_Monocytes_LPS 50 ng/ml 


0.0 


735010 Colon normal 


8.0 


935 8 1 _Macrophages_resting 


4.8 


735019 Lung none 


2.8 


93582_Macrophages_LPS 100 
ng/ml 


0.0 


64028- LTh>TCUS_noiMs 


0.0 


93098_HUVEC 
(Endotheltal)none 


0,0 


64030- lJCidney_none 


17.2 


93099_HUVEC 
(Endothelial)_starved 


0.0 







Panel 1.3D Summary Expression of the NOV 10b gene is highest in the testis 
(CT=29.4), with low but significant expression also detected in the lung, lymph node and 
small intestine. Thus, the expression of the NOVlOb gene could be used to distinguish testis 
from the other samples in the panel. 

Panel 2D Summary Expression of the NOV 10b gene is highest in a sample from 
normal breast tissue adjacent to a breast cancer (CT=32.9) with low but significant expression 
also detected in the breast cancer, bladder cancer, normal lung tissue, and a sample derived 
from normal tissue adjacent to a colon cancer. Thus, the expression of the NOV 10b gene 
could be used to distinguish these tissue samples from the rest of the samples in the panel. 

Panel 4D Summary Expression of the NOV 10b gene is highest in resting Thl 
lymphocytes (CT=30.7), with significant expression also seen in resting Th2 cells. Lower 
levels of expression levels are detected in activated Thl and Th2 cells. The NOVlOb gene 
encodes a basic cytokeratin homolog and may be useful as a small molecule target for the 
discovery of therapeutics that can reduce or eliminate the symptoms of autoimmune and 
inflammatory diseases such as lupus erythematosus, Crohn's disease, ulcerative colitis, 
asthma, psoriasis, and rheumatoid arthritis. Furthermore, the NOVlOb gene product may be 
useful as a diagnostic marker for Thl and Th2 lymphocytes. 

The NOVlOb gene and the NOVlOc gene (please see next entry) that encode these 
cytokeratin homologs are both found in the cytokeratin locus on chromosome 12. However, 
while all cytokeratins to date have been identified as epithelial cell markers, these novel gene 
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products are expressed in a restricted subset of T lymphocytes, as seen from the expression 
profile in Panel 4D. CLUSTALW alignment of these two novel lymphocyte cytokeratins is 
shown in Table 10G and demonstrates similarity along the entire length of the proteins. 

NOVlOc: Type II Cytokeratin 

Expression of the NOVlOc gene (GSAC05571 5_B) was assessed using the primer- 
probe set Agl 856 described in Table 78. Results from RTQ-PCR runs are shown in Tables 79- 
81. 



Table 78 . Probe Name Agl 856 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 1 -AGCTGTCCCTGGATATTGAGAT- 3 1 


59.1 


22 


1271 


203 


Probe 


FAM-5 ' - CACCTACCGCAAGCTGCTGGAGG- 3 ' -TAMRA 


71.2 


23 






Reverse 


5 ' -TCGTATATTCTCCGGACATCCT-3 ' 


59.7 


22 


1330 


205 



Table 19. Panel 1.3D 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


1.3dtm4360f 
_agl856 


1.3dtm4360f 
_agl856 


Liver adenocarcinoma 


0.0 


Kidney (fetal) 


0.0 


Pancreas 


0.0 


Renal ca. 786-0 


0.0 


Pancreatic ca. CAPAN 2 


0.0 


Renal ca. A498 


3.3 


Adrenal gland 


2.4 


Renal ca. RXF 393 


0.0 


Thyroid 


0.0 


Renal ca. ACHN 


0.0 


Salivary gland 


7.1 


Renal ca. UO-31 


0.0 


Pituitary gland 


0.0 


Renal ca. TK-10 


0.0 


Brain (fetal) 


0.0 


Liver 


0.0 


Brain (whole) 


2.8 


Liver (fetal) 


3.2 


Brain (amygdala) 


0.0 


Liver ca. (hepatoblast) HepG2 


0.0 


Brain (cerebellum) 


0.0 


Lung 


52.9 


Brain (hippocampus) 


1.7 


Lung (fetal) 


13.0 


Brain (substantia nigra) 


0.0 


Lung ca. (small cell) LX-1 


0.0 


Brain (thalamus) 


0.0 


Lung ca. (small cell) NCI-H69 


0.0 


Cerebral Cortex 


0.0 


Lung ca. (s.cell var.) SHP-77 


0.0 


Spinal cord 


1.2 


Lung ca. (large cell)NCI-H460 


0.0 


CNS ca. (glio/astro) U87-MG 


0.0 


Lung ca. (non-sm. cell) A549 


0.0 


CNS ca. (glio/astro) U-l 18-MG 


0.0 


Lung ca. (non-s.cell) NCI-H23 


0.0 


CNS ca. (astro) SW 1783 


0.0 


Lung ca (non-s.cell) HOP-62 


0.0 


CNS ca.* (neuro; met ) SK-N-AS 


0.0 


Lung ca. (non-s.cl) NCI-H522 


0.0 


CNS ca. (astro) SF-539 


0.0 


Lung ca. (squam.) SW 900 


0.0 


CNS ca. (astro) SNB-75 


0.0 


Lung ca. (squam.) NC1-H596 


0.0 


CNS ca. (glio) SNB-19 


0.0 


Mammary gland 


1.5 


CNS ca. (glio) U251 


0.0 


Breast ca.* (pi. effusion) MCF-7 


0.0 



279 



CNS ca. (glio) SF-295 


0.0 


Breast ca.* (pl.ef) MDA-MB-231 


0.0 


Heart (fetal) 


0.0 


Breast ca.* (pi. effusion) T47D 


0.0 


Heart 


0.0 


Breast ca. BT-549 


0.0 


Fetal Skeletal 


2.1 


Breast ca. MDA-N 


0.0 


Skeletal muscle 


0.0 


Ovary 


0.0 


Bone marrow 


14.4 


Ovarian ca. OVCAR-3 


0.0 


Thymus 


42.3 


Ovarian ca. OVCAR-4 


0.0 


Spleen 


36.3 


Ovarian ca. OVCAR-5 


0.0 


Lymph node 


59.0 


Ovarian ca. OVCAR-8 


0.0 


Colorectal 


2.7 


Ovarian ca. IGROV-1 


0.0 


Stomach 


5.7 


Ovarian ca.* (ascites) SK-OV-3 


0.0 


Small intestine 


100.0 


Uterus 


0.0 


Colon ca. SW480 


0.0 


Placenta 


3.0 


Colon ca.* (SW480 met)SW620 


0.0 


Prostate 


0.0 


Colon ca. HT29 


0.0 


Prostate ca.* (bone met)PC-3 

i 


0.0 


Colon ca. HCT-116 


0.0 


Testis 


2.0 


Colon ca. CaCo-2 


0.0 


Melanoma Hs688(A).T 


0.0 


83219 CC Well to Mod Diff 
(OD03866) 


0.0 


Melanoma* (met) Hs688(B).T 


0.0 


Colon ca. HCC-2998 


0.0 


Melanoma UACC-62 


0.0 


Gastric ca.* (liver met) NCI-N87 


0.0 


Melanoma M14 


0.0 


Bladder 


0.0 


Melanoma LOX IMVI 


0.0 


Trachea 


21.3 


Melanoma* (met) SK-MEL-5 


0.0 


Kidney 


0.0 


Adipose 


0.0 


Table 80. Panel 2D 


Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


2dtm4361f_ 
agl856 


2dtm4361f_ 
agl856 


Normal Colon GENPAK 061003 


0.0 


Kidney NAT Clontech 8120608 


0.0 


83219 CC Well to Mod Diff 
(OD03866) 


0.0 


Kidney Cancer Clontech 8120613 


0.0 


83220 CC NAT (OD03866) 


19.5 


Kidney NAT Clontech 8120614 


0.0 


83221 CC Gr.2 rectosigmoid 
(OD03868) 


0.0 


Kidney Cancer Clontech 9010320 


0.0 


83222 CC NAT (OD03868) 


0.0 


Kidney NAT Clontech 9010321 


0.0 


83235 CC Mod Diff (ODO3920) 


0.0 


Normal Uterus GENPAK 061018 


0.0 


83236 CC NAT (ODO3920) 


2.7 


Uterus Cancer GENPAK 06401 1 


0.0 


83237 CC Gr.2 ascend colon 
(OD0392I) 


0.0 


Normal Thyroid Clontech A+ 
6570-1 


6.7 


83238 CC NAT (OD03921) 


13.2 


Thyroid Cancer GENPAK 064010 


0.0 


83241 CCfrom Partial 
Hepatectomv (ODO4309) 


12.5 


Thyroid Cancer INVITROGEN 
A302152 


0.0 


83242 Liver NAT (ODO4309) 


0.0 


Thyroid NAT INVITROGEN 
A302153 


0.0 


87472 Colon mets to lung 
(OD04451-01) 


12.6 


Normal Breast GENPAK 061019 


6.8 


87473 Lung NAT (OD04451-02) 


0.0 


84877 Breast Cancer (OD04566) 


0.0 


Normal Prostate Clontech A+ 
6546-1 


0.0 


85975 Breast Cancer (OD04590- 
0D 


0.0 
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84140 Prostate Cancer (OD04410) 


0.0 


85976 Breast Cancer Mets 
COD04590-03) 


18.7 


84141 Prostate NAT7OD04410) 


7.5 


87070 Breast Cancer Metastasis 
(OD04655-05) 


85.9 


87073 Prostate Cancer (OD04720- 

Qil 


0.0 


GENPAK Breast Cancer 064006 


6.2 


87074 Prostate NAT (OD04720- 
02) 


0.0 


Breast Cancer Res. Gen. 1024 


0.0 


Normal Lung GENPAK 061010 


55.9 


Breast Cancer Clontech 9100266 


62.0 


83239 Lung Met to Muscle 
(OD04286) 


0.0 


Breast NAT Clontech 9100265 


100.0 


83240 Muscle NAT (OD04286) 


0.0 


Breast Cancer INVITROGEN 
A209073 


0.0 


84136 Lung Malignant Cancer 
(OD03126) 


0.0 


Breast NAT INVITROGEN 
A2090734 


0.0 


84137 Lung NAT (OD03126) 


10.7 


Normal Liver GENPAK 061009 


0.0 


84871 Lung Cancer (OD04404) 


6.7 


Liver Cancer GENPAK 064003 


0.0 


84872 Lung NAT (OD04404) 


1L0 


I iver Cancer Research Genetics 
RNA 1025 


0.0 


84875 Lung Cancer (OD04565) 


0.0 


RNA 1026 


0.0 


84876 Lung NAT (OD04565) 


20.4 


Paired I\ivpr Cancpr Tissue 
Research Genetics RNA 6004-T 


0.0 


85950 Lung Cancer (OD04237-01) 


0.0 


Paired Liver Tissue Research 
Genetics RNA 6004-N 


0.0 


85970 Lung NAT (OD04237-02) 


5.0 


Paired Liver Cancer Tissue 
Research Genetics RNA 6005-T 


0.0 


83255 Ocular Mel Met to Liver 
(ODO4310) 


0.0 


Paired Liver Tissue Research 
Genetics RNA 6005-N 


0.0 


8^7^ r ivpr mat fnnrvn 1 fh 


0.0 


Nnrmal Bladder GFNPAK 061001 

v \ U 1 ilia! uiauuvi vj 1— * l > i ii. iv i 


0.0 


84.1^0 \/tplanr\ma \/tftQ to \ nncr 

COD04321) 


0.0 


Bladder Cancer Research Genetics 
RNA 1023 


31.2 


84138 Lung NAT TOD04321) 


8.5 


Bladder Cancer INVITROGEN 
A302173 


41.5 


Normal Kidney GENPAK 061008 


6.7 


87071 Bladder Cancer (OD04718- 

or> 


0.0 


83786 Kidnev Ca. Nuclear grade 2 


0.0 


87072 Bladder Normal Adjacent 


18.6 


(OD04338) 


COD047 18-03) 


83787 Kidnev NAT (OD04338) 


0.0 


Normal Ovary Res. Gen. 


0.0 


1/2 (OD04339) 


0.0 


Ovarian Cancer GENPAK 064008 


4.2 


83789 Kidnev NAT (OD04339) 


0.0 


87492 Ovarv Cancer (OD04768- 
07} 


0.0 


83790 Kidnev Ca, Clear cell type 
(OD04340) 


0.0 


87493 Ovarv NAT (OD04768-08) 


0.0 


83791 Kidnev NAT COD04340) 


0.0 


Normal Stomach GENPAK 
061017 


6.7 


83792 Kidnev Ca, Nuclear grade 3 
COD04348) 


6.5 


Gastric Cancer Clontech 9060358 


0.0 


83793 Kidnev NAT (OD04348) 


17.2 


NAT Stomach Clontech 9060359 


0.0 


87474 Kirlnev Cancer (OD04622- 

0D 


0.0 


Gastric Cancer Clontech 9060395 


0.0 


87475 Kidnev NAT (OD04622-03) 


0.0 


NAT Stomach Clontech 9060394 


6.0 


85973 Kidnev Cancer (OD04450- 

od 


0.0 


Gastric Cancer Clontech 9060397 


0.0 


85974 Kidnev NAT (OD04450-03) 


8.0 


NAT Stomach Clontech 9060396 


0.0 


Kidney Cancer Clontech 8120607 


0.0 


Gastric Cancer GENPAK 064005 


5.3 
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Table 81 . Panel 4D 



i issue i i<jiiic 


Relative 
repressions /o ) 


Tissue Name 


Relative 

cxprcsaiuii^ /O ) 


4dtm4362f_ 


4dtm4362f_ 


93768_Secondary Thl_anti- 

K^U^OI aXill-y^Lfj 


u.u 


93100_HUVEC (Endothelial)JL- 


0 0 


93769_Secondary Th2_anti- 
vuzo/ ami -l, Lo 


ft n 
u.u 


93779_HUVEC (Endothelial) J FN 
gdinrna 


ft ft 


93770_Secondary Trl_anti- 
U o/a nti - L/Lo 


ft ft 
u.u 


93102_HUVEC 
(Endothelial)JTNF alpha + 1 FN 
gamma 


ft ft 


93573_Secondary Thl resting day 

/l A in IT 0 

4-0 in IL-Z 


1 A 
1.4 


93101_HUVEC 

^cnaotneiiai }_i iNr aipnaT- ha* 


ft ft 


93572 Secondary Th2j"esting day 
4-6 in IL-2 


3.6 


93781 HUVEC (Endothelial) IL- 
11 


0.0 


93571 Secondary Trlj-estmg day 
4-6 in IL-2 


i.3 


93583JLung Microvascular 
Endothelial Cells none 


0.0 


93568_pnmary Thlanti- 
CD28/anti-CD3 


0.0 


93584_Lung Microvascular 
Endothelial Cells iNra (4 ng/ml) 
andILlb(l ng/ml) 


1.2 


93569_pnmary Th2_anti- 
CD28/anti-CD3 


0.0 


92662_Microvascular Dermal 
endothelium none 


0.0 


93570_pnmary Trl anti- 
CD28/anti-CD3 


0.0 


92663_MicrosvasuIar Dermal 
endothelium i Nra (4 ng/ml) and 
ILlb(l ng/ml) 


0.0 


93565_primary Th 1 resting dy 4-6 
in IL-2 


99.3 


93773_Bronchial 
epitheliumJTNFa (4 ng/ml) and 
ILlb(l ng/ml)** 


0.0 


93566 jjnmary Th2 resting dy 4-6 
in IL-2 


57.4 


93347_Sma!I Airway 
Epitheliumnone 


0.0 


93567_primary Trl _resting dy 4-6 
in lL-z 




93348_Small Airway 
Epithelium_TNFa (4 ng/ml) and 

IT 1 K (\ nrr/ml\ 


ft ft 


93351_CD45RA CD4 
lymphocyte anti-LDzo/anti-ULo 




92668_Coronery Artery 
oJViv^_resung 


ft ft 


Iymphocyte_anti-CD28/anti-CD3 


7.0 


92669_Coronery Artery 

QMP TT\JPa M nrr/fnl'i anH TT 1 h fl 

oivi\^_L INra (4 ng/mi) ana il> i d 
ng/ml) 


0.0 


i_l,do Lympnocyies_ann- 
CD28/anti-CD3 


2.8 


93 1 07_astrocytes ^resting 


0.0 


93353_chronic CD8 Lymphocytes 
zry_resimg uy 4-o m ii^-z 


^ i 
j. i 


93108_astrocytes__TNFa (4 ng/ml) 


0.0 


93574_chronic CD8 Lymphocytes 
2ry_activated CD3/CD28 


0.0 


92666_KU-812 (Basophil )_resting 


6.4 


93354 CD4 none 


100.0 


92667^_KU-812 
(Basophil)_PMA/ionoycin 


3.0 


93252_Secondary 
lnl/inz/Irl anti-^DiO L-nl 1 


Oft A 


93579_CCD1106 
(Keratinocytes)_none 


ft ft 
u.u 


93103_LAK cellsj-esting 


11.4 


93580^CCDU06 

(Keratinocytes)_TNFa and IFNg 
** 


0.0 


93788 LAK cells IL-2 


49.0 


93791 Liver Cirrhosis 


1.3 


93787 LAK cells IL-2+IL-12 


5.6 


93792_Lupus Kidney 


0.0 


93789_LAK cellsJL-2+IFN 
gamma 


8.1 


93577 NCI-H292 


0.0 


93790 LAK cells IL-2+IL-18 


3.8 


93358 NCI-H292 IL-4 


0.0 
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93104_LAK 

cellsPMA/ionomycin and IL-18 


1.0 


93360 NCI-H292 1L-9 


0.0 

0.0 


93578 NK Cells JL-2_ resting 


17.1 


93359 NCI-H292 IL-13 


93109_Mixed Lymphocyte 
ReactionTwo Way MLR 


20.7 


93357_NCI-H292JFN gamma 


0.0 


93110 Mixed Lymphocyte 
Reaction_Two Way MLR 


4.6 


93777 HPAEC - 


0.0 


931 1 1 Mixed Lymphocyte 
Reaction_Two Way MLR 


9.7 


93778_HPAECJL-1 beta/TNA 
alpha 


0.0 


931 12 Mononuclear Cells 
(PBMCs)__resting 


36.9 


93254_Normal Human Lung 
Fibroblast none 


0.0 


93 1 13_Mononuclear Cells 
(PBMCs)_PWM 


0.7 


93253 Normal Human Lung 
Fibroblast TNFa (4 ng/ml) and IL- 
lb(l ng/ml) 


0.0 


93114 Mononuclear Cells 
(PBMCs) PHA-L 


0.8 


93257_Normal Human Lung 
Fibroblast IL-4 


0.0 


93249_Ramos (B cell)_none 


0.0 


93256_Normal Human Lung 
Fibroblast IL-9 


0.0 


93250_Ramos (B cell)Jonomycin 


0.0 


93255 Normal Human Lung 
Fibroblast IL-13 


0.0 


93349 B lymphocytes PWM 


0.0 


93258_Normal Human Lung 
Fibroblast I FN gamma 


0.0 


93350_B lymphoytes_CD40L and 
IL-4 


0.0 


93106_Dermal Fibroblasts 
CCD 1070 resting 


0.0 


92665 JSOL-1 

f Fo^infmhiH dhc AMP 

differentiated 


0.0 


93361 Dermal Fibroblasts 
CCD1070_TNF alpha 4 ng/ml 


1.7 


93248_EOL-l 

(Eosinophil)_dbcAMP/PMAionom 
yctn 


0.0 


93105_Dermal Fibroblasts 
CCD 1070 1L-1 beta 1 ne/ml 


0.0 


93356 Dendritic Cells none 


0.7 


93772 Jermal fibroblastJFN 
gamma 


0.0 


93355_Dendritic Cells_LPS 100 
ng/ml 


0.0 


93771 dermal fibroblast IL-4 


0.0 




0.0 


9^260 1BD Colitis 2 


0.0 


93 774_Monocytes_resting 


1.2 


93261 IBDCrohns 


0.3 


93776_Monocytes_LPS 50 ng/ml 


0.6 


735010 Colon normal 


2.8 


93581 Macrophages_resting 


3.7 


735019 Lung none 


1.7 


93582_Macrophages_LPS 100 
ng/ml 


0.0 


64028- l_Thymus_none 


0.0 


93098_HUVEC 
(Endothelial)jione 


0.0 


64030- l__Kidney_none 


19.5 


93099_HUVEC 
(Endothelial)_starved 


0.0 







Panel 1.3D Summary Highest expression of the NOVlOc gene is detected in the small 
intestine (CT=31.4). The expression of this gene is highest in a sample derived from small 
intestine. In addition, this gene has an expression pattern restricted to lymph node, bone 
marrow, spleen, thymus, trachea, adult lung and fetal lung tissue. Thus the expression of this 
gene could be used to distinguish these tissues from other tissues in the panel. 

Panel 2D Summary Highest expression of the NOV 10c gene is seen in normal breast 

tissue adjacent to a breast cancer (CT=3 1 .8). Low, but significant expression is also seen in 

normal lung tissue, as is seen in panel 1 .3D and in some breast cancer samples. Thus, the 
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expression of this gene could be used to distinguish these tissue samples from the rest of the 
samples in the panel. Moreover, therapeutic modulation of the expression of this gene or the 
function of its protein product, through the use of small molecule drugs, antibodies or protein 
therapeutics, might be of benefit for the treatment of breast cancer. 

Panel 4D Summary Highest expression of the gene is seen in untreated CD4 cells 
(CT=28.8). Significant expression is also seen in resting Thl and Th2 lymphocytes, with 
lower levels of expression in activated Thl and Th2 cells. The NOVlOc gene encodes a 
cytokeratin homolog and may be useful as a small molecule target for the discovery of 
therapeutics that can reduce or eliminate the symptoms of autoimmune and inflammatory 
diseases such as lupus erythematosus, Crohn's disease, ulcerative colitis, asthma, psoriasis, 
and rheumatoid arthritis. Furthermore, the NOV 10c gene may be useful as a diagnostic 
marker for Thl and Th2 lymphocytes. 



284 



OTHER EMBODIMENTS 

Although particular embodiments have been disclosed herein in detail, this has been 
done by way of example for purposes of illustration only, and is not intended to be limiting 
with respect to the scope of the appended claims, which follow. In particular, it is 
contemplated by the inventors that various substitutions, alterations, and modifications may be 
made to the invention without departing from the spirit and scope of the invention as defined 
by the claims. The choice of nucleic acid starting material, clone of interest, or library type is 
believed to be a matter of routine for a person of ordinary skill in the art with knowledge of the 
embodiments described herein. Other aspects, advantages, and modifications considered to be 
within the scope of the following claims. 
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